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NFAV CULICINE LAKVAE FROM THE GOLD COAST. 

By J. W. Scott Macfie, M.A., and A* Ingram, 

IFesi African Medical Staff. 

Since Mr. F- W. Edwards’ “ Revised Keys to the known larvae of Africai 
Culicinae” appeared (Bull. Knt, Res. iii, pp. 375-385) the larvae of several additiona 
species— all "belonging to the trihe CuLicisi — have been found in the Gold Coas’ 
Colony. These larvae, collected at Accra and at Sunyani in Ashanti, axe briefly 
described here and their position in Mr. Edwards’ keys indicated so far as possible 

Stegomyia metallica, Edw. (fig. I). 

The larva is dark in colour with prominent hook-like spines on the ventro-latera 
aspect of the thorax ; these spinpvS are niiich larger than the corresponding spines ii 
S.fasciata. The head is small, the antennae are short, with a single hair in place of j 
tuft and the mid-frontal hairs are simple single bristles. There are numerous stellat* 
hairs on the thorax and the abdominal segments, a certain number of the stoute: 
hairs on the abdomen are branched and rise from pedicles ; these stouter hairs ar< 
siibpluraose at their bases. The comb consists of C-10 barbed spines,* the subsi 
phonal and siphonal plumes are of subplumose hairs. The siphon, which is barrel 
shaped, is in length just over twice the diameter of its base ; the pecten, running 
somewhat diagonally, is formed of from 12-14 spines and a hair-tuft of four hairs h 
placed at or just beyond the middle ; a detached spine may occur beyond this hair 
tuft. The anal papillae have rounded ends, the upper pair being about twice th( 
length of the anal segment, the lower about two-thirds as long as the upper 
The anal segment has a slight ventral beard and a plume of simple hairs laterally 
on the posterior edge of the chitinous saddle. * * 

♦The uiuiiber is variable even on the two sides of the same larva ; one specimen hac 
three on one side and seven on the other.-— F, W. E. 

(C250) Wt,P8/91. LOGO. C,16. B.&F. Gp, 11/1. 
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Pwpa,— There does not appear to be any distinctive feature about the pupa. 
Breeding pZocc.— The larvae were found in a hollow in a tree at Accra (fig. 2), 
The wateTj in which they were living was clear, but of a dark brown colour. A few 
specimens of nehuhsa and two of Stegmyia milineata were also bred 

3ut from the larvae found in this tree. 



Fig. 2. A tree in a hollow of which were found larvae 
of Stegomyia metallicaf S. unilineata and 
CuUcioniyia mhuhsa. 

This particular strain of S, metdlica w^as maintained in the laboratory and is 
inderstood to be still flourishing now, seven months since the original larvae were 
ibtained. The mosquitos were kept in glass jars and were fed on honey and blood, 
n this way generation after generation of larvae was bred without difficulty, and up 
0 the present no sensible effects have been observed as a result of this close in- 
ireeding. When isolated in single pairs, however, S. metallica did not breed readily. 
jO250). a2 
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The females under these conditions fed on blood reluctantly and did not deposit their 
eggs either frequently or regularly. In one experiment, for example, a newly hatched 
female isolated in this way took her first meal of blood on the evening of the eighth 
day, but did not lay any eggs until the twenty-second day. In this respect S. metallica 
differs notably from S. fascuUa. When kept together in considerable numbers the 
mosquitos bred freely, and so far as laboratory experience goes, it seemed immaterial 
to the larvae whether they were reared in a highly nitrogenous, dark brown medium, 
such as that in which the original larvae were found, or in a comparatively clear one 
of tap water with a layer of sand at the bottom. The larvae were observed to remain 
submerged for long periods and were frequently seen tp bury themselves completely 
in the flocculent deposit which collected at the foot of some of the jars. In this they 
appeared to obtain assistance from the ventral thoracic spines, both in maintaining 
their position and in penetrating the deposit. The life-cycle of S, metallica in one 
experiment was as follows : —Egg, 7 days ; larval stage, 10 days ; and pupal stage, 
3 days. 

Stegomyia luteocephala, Newst. (fig. 3). 

The larva is dark in colour and closely resembles that of S, fasciataf the thorax 
exhibiting hook-like spines of a similar size. The head is dark , the antemiae are short, 
having a single hair in place of a haii-tuft, and the midfrontal hairs are represented 



by single bristles. The thorax and abdomen bear stellate hairs which are simple in 
character and not so numerous as those upon S. mtallica. The comb is formed of 
7-10 simple spines, which are longer and narrower than those of S. meldlica. The 
siphonal and subsiphonal plumes are composed of simple hairs. The length of the 
siphon is more than twice the diameter of its base (43 units to 18) ; the spines of the 
pecten are 12-15 in number and are placed slightly diagonally, as in S. metallica. 
In the place of the usual hair-tuft a single long stout hair is found ; the position o:^ 
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this hair is well beyond the middle of the siphon. The papillae are longer than the 
anal segment and have rounded ends ; the dorsal pair not much longer than the 
ventral. As in metaUica, there is a hair-tuft at the lateral edge of the chitinous 
plate of the anal segment. 

S. luteoc€j)hah comes close to S.Jasciata in Edwards’ key (Bull Ent. Kes. hi, p. 376) : 
‘ Siphon more than twice as long as broad ; . . . comb scales 8-9 ” ; but the hair- 
tuft is replaced by a single stout hair, and the comb scales are simple. 

Pwpa.— None was examined. 

Breeding place. —The larvae were found in the sagging gutters of two bungalows 
at Accra. The water in which they were living was slightly turbid and contained a 
layer of decaying vegetable matter. 

Ochlerotatus irritans, Thco. (hg. 4). 

The Larvae are light in colour. The head is of moderate size, with rather stout 
antennae, which carry a tuft of simple hairs towards their outer sides ; no constriction 
is seen at the insertion of this hair-tuft in the middle of the antemiae. The median 
frontal hairs are multiple and are slightly pubescent at their bases. The anterior 
thoracic hairs are poorly developed. The comb is formed of about 50 scales arranged 
in a triangular patch. The subsiphonal plume consists of hairs which are scantily 
plumose, while the hairs of the siphoiial and anal pliunes appear to be simple. The 



Fig. 4, Ochlerotatus irritans, Theo. 


length of the siphon is three and a half times the diameter of its base ; the pecten, 
extending to half the length of the siphon, comprises 15-18 spines, and beyond the 
spines occurs a tuft of three or four hairs. The anal segment is feebly chitinised, 
while the anal papillae are so short as to appear like projecting knobs. 

0. irrikim comes near to 0. ^narshalli in Edwards’ key (Bull, Ent. Res. iii, p. 376) 
“ Median tufts on head each composed of 6-8 hairs, pecten with 12-18 teeth. . , . 
Hair tuft normal, branched, situated in middle of siphon.” Judging from Wesche’s 
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description of tte larva of 0. marskaUi (Bull Ent. Res. i, p. 30) it appears to resemble 
the larva of 0. irrUans closely. The distinguishing points between the two seem to 
be that the latter has a siphon which is in length three and a half times the diameter 
of its base, the siphon of the larva of 0. maTshdli being “ quite four times as long as 
its base,” according to Wesche. The tuft on the siphon of 0. irritam is composed of 
three or four hairs, while “ there are plumes of six simple hairs above the spines on each 
side ’ ^ in 0. marshaUi. The anal papillae of 0. irritam are very poorly developed, those 
of 0. marshalli as shown in Wesch^’s illustration are well developed, with pointed ends. 

Pu;w.— None was examined. 

Breeding place.’—The larvae were found in small pools near the lagoon at Accra. 
The water in these pools is as a rule brackish, and in one sample in which 0. irritans 
was flourishing an analysis showed that the chlorine amounted to 1,400 parts per 
100,000 (2'2 per cent. salt). 


Ochlerotatus sudanensis, Theo. (fig. 5). 



Fig. 5. Ockkrotatus sudanmsts, Theo. 

The larvae in life are grey in colour with a dark siphon, and the head pale. The 
antennae are well developed and are covered with spicules ; the haii’tuft composed 
of simple hairs is situated before the middle of the antenna. The median frontal 
hairs are subplumose, the outer pair having two and the inner pair ^ branches. 
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The comb is fonued of many scales, 60-70, arranged in a triangle. The siphonal and 
anal plumes are composed of simple hairs, the subsiphonal of subplumose hairs. The 
length of the siphon is three times the diameter of its base ; there are about 15 spines 
in the pecten, some of which are detached outwardly, extending beyond the middle 
of the siphon ; a single hair takes the place of the usual tuft. The anal segment is 
almost as broad as it is long ; the hairs on the dorsum are collected into strong tufts, 
and the ventral beard is well developed, extending over nearly the whole length of 
the ventral surface, its tufts having a very unusual structure. The papillae are almost 
twice the length of the anal segment. 

0. sud^nensis may be distinguished from larvae having “ Median tufts on head 
each composed of three hairs ” in Edwards’ key (Bull. Ent. Res. iii, p. 376) by the fact 
that its pecten has about 15 teeth. 

Puj)a,-—Th.k has two small dark spots on the margin of each of the anal 
plates. 

Breeding place.—Th.a larvae were found along the sides of the stream at Sunyani 
in small holes made by the youthful natives in their search for crabs. The water 
contained in the holes is always opaque, holding much suspended matter. Larvae of 
Anopheles mlalis, Cidex insignis and Urmotaenia amulata were also obtained from 
these crab holes. 

Culex pniina, Theo. (fig. 6).* 

The larva in life is light-coloured ; is possessed of a siphon swollen in the middle, 
with its distal third much darker than the proximal two-thirds ; and bears some 
resemblance to the larva of C. dultoni, being however of smaller size. 

The head is of moderate size and is not so wide as the thorax. The antennae are 
covered with spicules, the hair-tufts, apparently consisting of branched hairs, are 
inserted at three- fifths of the length of the antennae. The frontal hairs are all plumose. 
The comb is formed of 35-40 scales arranged in a triangular patch. The hairs of the 
siphonal and subsiphonal plumes arc plumose, those of the anal plume are simple. 
The siphon is four times the length of its basal diameter, tapering towards the tip ; 
its distal third is more strongly chitinised than the proximal portion, and its pecten 
of about 20 spines extends nearly to the middle of its length. On the ventral aspect 
are at least six pairs of strong hair-tufts and numerous spicules are scattered 
over this surface between those hair-tufts. The anal segment is about as 
broad as it is long, and in addition to the usual hairs, has a plume of simple 
hairs laterally. 


♦The adults which Dr. Ingram sent as having been reared from this remarkable larva 
were (7. pruina, but the larvae are totally different from those attributed to that species 
by Dr. W. M. Graham and described by Wescho under the name of G. pallidothoradSy Theo. 
(Bull. Ent. Res. i, p. 36). Dr. Ingram also obtained specimens of this latter form (see fig. 7), 
which he associated with adults of C, gniariit BL, though this larva is different from 
that assigned to C> guiarti by Graham. It remains for future investigators to decide 
which of these two is the true larva of 0. pruina. — F. W. E. 
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This larva seemingly should be grouped with that of C. duttoni in Edwards’ key 
(Bull. Ent. Res. iii, p. 379). It may be distinguished from the larva of C. duttoni 
by its possessing marked tufts of hairs on the siphon in place of long solitary hairs, 
and by the number of teeth in the pecten. 





Fig. 6. Culex pru ina, Theo. 


pMpa.— There does not appear to be any distinctive feature about the pupa when 
examined with a low magnification (60 diameters). 

Breeding pZace,— The larvae, together with those of Eretmopodites inomaius, were 
found in water of a dark brown colour containing decaying leaves and vegetable matter, 
filling a hollow in the concrete foundation for the erection of a pump. 
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Culex instgnis, Carter (fig. 8). 

Living larva grey in colour, with very dark hairs on the anal segment. The head is 
large ; the antennae dark and covered with spicules ; the hair-tuft, which is prominent 
and consists of plumose hairs, is inserted at three-quarters of the length of the antenna. 
The palp is seen to be large when the larva is viewed from the side and the brush is 



Fig. 8. Culex insignis, Carter. 

well developed. The median frontal hairs consist of double hairs ^hich are plumose. 
The anterior thoracic hairs are single and long. The comb is composed of about 
7 0 scales arranged in a triangular patch. The subsiphonal plume is formed of plumose 
hairs, the siphonal of subplumose hairs, and the anal plume appears to consist of 
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simple hairs. The siphon is long and narrow, eight or nine times the length of its basal 
diameter, the pecten extending to a quarter of the length of the siphon, and beyond 
it are four or five ventral tufts composed of simple hairs. There are 12-15 teeth in 
the pecten. The anal segment is a little less than twice as long as it is broad, the 
papillae being sharply pointed, and slightly shorter than the segment. Two of the 
hairs on the dorsal end of this segment appear to be longer than the siphon. 

This larva apparently comes near tliose of 0. invidiosus and C. decern in Edwards’ 
key (Bull. Ent. Res. iii, pp. 380-381) “ Comb of eighth segment with about 40 teeth 
in a triangular patch. . . . Pecten with )2“15 teeth, antennal tuft at about three- 
quarters ; siphon 8x1.” It may be distinguished by it.s dark antennae and by the 
dark hairs on the anal segment. In life its colour should help in the differentiation, 
as the larvae of C. invidiosus and C. decens arc usually green in colour. 

Pupa . — The pupa seemingly has no distinguishing characteristic. 

Breeding place . — The larvae were found in holes excavated by the native children 
in search of crabs ; the water contained in the holes held much matter in suspension. 


Cuiex ingrami, Edw. (fig. 9). 
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The larvae in life are of a light green colour. 

The head is large, being nearly as wide as the thorax. The antennae have the distal 
third darkened and are covered with spicules, the tufts being placed at two-thirds of 
the length of the antennae and formed of plumose hairs. The brushes are large, and 
the mid-frontal hairs are double and plumose. The comb consists of about 50 scales 
arranged in a triangular patch . The hairs of the subsiphonal and siphonal plumes are 
plumose, the hairs of the anal plume simple. The siphon is long and narrow, 
14 times the length of its diameter at the base and about three-quarters of the 
length of the abdomen. The pecten is formed of about 12 paired and barbed spines, 
the last two being more widely separated ; beyond these true pecten spines, vrhich 
extend to about one-third of the length of the siphon, are three or four vridely 
separated spines on the mid-ventral line, and in addition to these there is a group of 
five or six simple spines lying just below the apex and more closely appressed to the 
siphon. There are minute hair-tufts of simple hairs inserted between the more widely 
separated distal spines. The pointed anal papillae are not quite twice as long as the 
anal segment. 

, This larva may be distinguished from the other Culex larvae in Edwards’ key 
(Bull. Ent. Re.s. iii, pp. 3S0-381) which have the “ Combs of the eighth segment with 
about 40 teeth in a triangular patch ” by the formation of the pecten and by the length 
of the siphon, 14 X 1. 

The pupa docs not appear to have distinctive features. 

Breeding pkce.—The larvae were found in deep pools of clear water in the thick 
forest. 

Culex consimilis, Newst. 

The larva in life is of a brilliant green colour. 

The head is large and the abdomen well developed. The hair-tuft is formed of 
simple hairs and is inserted at or just before the middle of the antenna. The thorax 
and abdomen have the usual plumes. The comb is formed of six teeth arranged in an 
irregular line, there being a simple hair at cither end of this line of spines. The hairs 
of the subsiphonal plume are plumose, those of the siphonal pubescent. The length 
of the siphon is ten times the diameter of its base and is less than half the length of 
the abdomen (147 units to 356, average of six measurements). The pecten consists 
of six feebly developed spines, which increase in size distally, the last being detached 
from the others. 

Apparently there is little if any difference between this larva and that of C. anmiUoris 
in Edwards’ Key (Bull. Ent. Bes. iii, p. 381). 

Pwpa.— -The respiratory tubes have large apertures which are directed anteriorly, 
the tubes being placed nearly parallel one with the other. 

Breeding larvae were found in masses of filmy algae in clear water. 

Eumelanomyia inconspicuosa, Theo. (fig. 10). 

The larva in life is very dark in colour. 

The head is dark and large being nearly as wide as the thorax. The antennae are 
well developed, with a tuft of subplumose hairs situated at about the middle (described 
from a single specimen). The inidfrontal hairs are single and subplumose at their 
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bases. The anterior thoracic plumes consist of simple hairs, the posterior thoracic 
and abdominal plumes of plumose hairs. The comb is composed of about 50 scales 
arranged in a triangular patch. The hairs forming the subsiphonal and siphonal 
plumes are plumose. The siphon is narrow and long, its length being ten times the 
diameter of its base, and the pecten of a dozen spines extends for one4fth of its 
length. Beyond the pecten are slender tufts of simple hairs, two or three in number. 
The anal segment is nearly twice as long as it is wide, has a moderate-sized ventral 
beard and long hairs, as long as the siplion, on the dorsal end. The dorsal pair of 
anal papillae is pointed and twice as long as tlie anal segment (ventral pair missing). 



Fig. 10. EimeliDiomyia inconspicuosa, Theo. 


Apparently this larva should be grouped with the Cukx and Culicioniyia larvae in 
Edwards’ key to the genera (Bull. Ent. Res. iii, p. 373) : Siphon usually elongated, 
its hair-tufts numerous.” It may be distinguished from Cukx larvae which have 
“ Combs of the eighth segment with about 40 teeth ” and have “ siphons longer than 
4x1, with pecten of 12-15 teeth ” {op. ciL, pp. 380-381) by the fact that its 
mid-frontal hairs are single and stout. 

Pwpa.— The pupa is very dark in colour, but does not appear to be possessed of 
distinctive features. 

Breediirig The larvae were found, together with about a dozen pupae of the 
same species, in clear water in the bumt-out hollow of a fallen tree in a clearing in the 
forest. 
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MiiHMiyia Mtpida, Theo. (ggs. 11, 12). 

Thelamearegre 7 incoloiirm life, and while resembling the larvaeof M. mimmyia- 
formis in configuration, are of a much lighter colour. 

The head is large, the antennae having a similar peculiar outwardly directed 
appendage to that possessed by the larva of M. mimmyiaformis ; this portion is 
much lighter in colour than the basal portion and the spicules which cover the base 
are absent. Two long bristles occur at the j unction of the apical with the basal part. 



Fig. 11. Mmomyia hispidaf Theo. 

The hair-tuft is situated at about three-fifths of the length of the basal portion of the 
antenna and is formed of plumose hairs. All the frontal hairs are markedly plumose 
and there is a bifurcated subplumose hair of considerable size projecting laterally 
from the head in front of the eye. The palp is large. The long thoracic and abdo- 
minal hairs are strongly plumose. The comb is formed of two rows of spines in 
arched lines, the posterior row consisting of 5-7 large, the anterior of about twenty 
small spines. The subsiphonal plume is composed of plumose hairs, the hairs of the 
siphonal and the anal plumes being pubescent. There are many stellate hairs on the 
abdominal segments. The siphon is six times the length of its diameter at the base, 
there being three or four feebly developed spines in a horizontal row at its base 
ventrally and a strong tuft of simple hairs inserted well before the middle. The 
anal segment is longer dorsally than ventrally and its posterior edge is markedly 
spinose. The dorsal hairs are collected into strong tufts, while the ventral beard is 
feebly developed, and there is laterally a long subplumose hair. The anal papillae 
are about as long as the anal segment. 
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This larva may be distinguished from the other known larvae belonging to small 
species of this genus by its double row of spines in the comb {Bull Ent. Res. iii 
p. 383). 

Pwpo.— The pupae of this species do not appear to have the outer third of the 
respiratory tubes light-coloured (Bull Ent. Res. iii, p. 384), but only the tips. 

Breedirig yfoce.— The larvae were found in marshy ground along the edge of the 
stream at Sunyani, together wth the larvae of M. ])lumsa and those of Vranoiaenia 
alboabdomimlis. 



Fig. 12. Mimomy ia hispida, Theo. 

Uranotaenia annulata, Theo. (%. 13).* 

The larva, in life measures about 0 nim. being nearly twice as long as the larva of 
U. alboabdomimlis. It is of a light grey colour with very dark head and siphon. 

*In my paper on African Mosciuito Larvae (Bull. Ent . Res. iii, p. 378) I briefly noted a larva 
which had been received as that of Stegomyia sugens or Uranotaenia nigripes, and appeared 
peculiar in having a lateral chitinous plate in addition to the comb on the eighth segment, 
Mr. Knab shortly afterwards wrote suggesting that this larva might be a Uranoiaetiia, as 
the possession of a chitinous plate with the comb at the edge was one of the characters of 
the genus, a fact of which I was not then aware. Dr. Ingram’s interesting discovery of the 
larva of V. annulata proves that the Sierra Leone larva must indeed be that of V. nigripes, 
as the two are very similar and agree in having rounded heads and slender frontal hairs. 
The chief points of difference between V. nigripes and U. annulaia are as follows : 
the two anterior pairs of frontal hairs are placed far forward, the outer three branched, 
the inner simple and much closer together than in U. annulata ; the comb -teeth arc about 
14 in number and sharply pointed ; the siphon is narrower towards the tip ; and the anal 
papillae are nearly three times the length of the anal segment. 

It is interesting to note that the group Pseudofiealbiat to which both these species belong, 
can apparently be defined on the characters of the larval head as well as on the scale 
characters of the adults. — P. W. Edwards. 
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The head is small, rather broad and rounded (for a Uranokienia) and dark in colour. 
The antennae are small and stunted, without any visible hair-tuft or hair. The eyes 
seem to be set further forward on the head than is the case in the majority of larvae. 
The mid-frontal hairs are represented by single slender bristles, quite unlike the stout 
spines found in typical species of Uranotaenia. The anterior thoracic hairs are 
numerous but short, the mid and posterior thoracic plumes being formed of plumose 
hairs, and the long hairs on the anterior abdominal segments are subplumose. Tliere 
are numerous stellate hairs on the sternum and venter, but the stellate hairs which 
are so marked a feature upon the dorsum of the abdominal segments of the other two 



known larvae of this genus are not visible. The comb consists of an arched line of 
scales, about 15-18 in number, the convexity of the arch being posterior ; the scales 
arc very regularly placed and are of about equal size. The chitinous plate on the 
edge of which the comb scales are set is large, but feebly developed. The subsiplional 
plume is composed of plumose hairs, the siphonal and anal plumes being poorly 
developed and apparently consisting of simple hairs. The siphon is about four times 
as long as the diameter of its base ; the pecten, extending for about half the length 
of the siphon, is formed of 18 to 20 blunt-ended and fringed scales, which are similar 
to those of the comb, very regular and all of equal size ; beyond the pecten is a hair- 
tuft of five hairs. The anal segment is longer than it is wide, with long dorsal hairs 



NEW CULICTNE URVAE FROM THE GOLD COAST. 


17 


and a distinct ventral beard, the hairs composing the tufts of which are few in number ; 
a long single hair is present laterally and the posterior edge shows a row of slender 
spicules. The anal papillae are equal in length to the anal segment. 

This larva may be readily distinguished from the two other known larvae of the 
genus by its large size, by the shape of the head and tlie slender frontal hairs, and by 
the number of scales (the other two have spines not scales on the eighth segment) in 
the comb, which number about twenty. 

Pupa.— '^one was collected; 

Breeding place.— The larvae ^vere found in excavations made by the searchers after 
crabs along the margins of the stream at Siinyani. 

Uranotaenia alboabdominaiis, Theo. (%. 11). 

The larva in life measures mm. and is of a light grey colour, whereas the larva 
of U. balfairi is usually dark. 

The head is narrow and elongated, and is not so dark as the head of the lar\'a of 
U. balfouri ; the eyes in this species also seem to be placed further forward upon the 
head than is customary. The antennae are light in colour, sliort, stunted and without 
hair-tuft or hair. The mid-frontal hairs are replaced by single stout, spine-like and 
somewhat flattened bristles ; in front of these bristles are two stellate hairs upon the 
face. In addition to the usual long plumes on the thorax and abdominal segments, 



Fig, 14. Uranotaenia dhoahdominalis, Theo. 

there are numerous stellate hairs, which are most marked upon the abdomen. The 
comb is formed of 8-9 spines, set in a curved line having its convexity posteriorly 
directed ; these spines are very uniform in size, and are set on the posterior edge of 
the conspicuous lateral chitinous plate. The subsiphonal plume is composed of sub- 
plumose hairs, the siphonal and anal plumes apparently of simple hairs. In addition 
to the plumes on the eighth segment, there are one or two stout single hairs and a 
single stellate hair-tuft. The siphon is in length about 3} times the diameter of its 
(C250) B 
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base ; the pecteii, which appears to be formed of 12-15 truncated scales when looked 
at from the side, extends to just beyond the middle of the siphon. The scales of the 
pecten are so regularly arranged as to give the impression of a palisade and are 
followed by a pediculate tuft of simple hairs. The siphon measures a quarter of the 
length of the abdomen and its valves are large. The anal segment is longer than it is 
wide (18 units to 12) and has a distinct beard and tufts of hairs on the dorsum, there 
being also two tufts of stellate hairs laterally ; the posterior edge seems to be less 
conspicuously fringed with spicules than is the case in the larva of V. balfouri 

This larva appears to resemble that of U. bdlfoifri closely {in its natural conditions 
it should, however, be readily distinguished by its lighter general colour and pale- 
coloured head), but the spines of the comb are more numerous and more uniform in 
size. In U . Ixilfouri these spines rarely exceed six in number, and are more widely 
separated, one spine being usually much larger than the others. 

Pupa - -The pupa shows the same peculiarly formed plates as are seen in that of 
U. half own, described by Wesclie (Bull. Ent. Ees. i, p. 50) as knife-like. 

Breeding place - larvae were found, together with those of Mmomyia pkmiosa 
and M. kispuk, in marshy ground along the banks of the Sunyani stream. 

We have to express our indebtedness to Mr. F. AV. Edwards, of the British Museum, 
for kindly identifying, the mosquitos bred from these larvae ; he has also been good 
enough to suggest certain emendations in the descriptions here given, and has 
supervised the preparation of the admirable drawings by Mr. A. J. E. Terzi. 
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A SUMMARY OF AX ENTOMOLOGICAL SURVEY OF KADUXA DISTRICT, 
NORTHERN NIGERIA. 

By J. E. L. Johnston, M.B., B,S. (Lontl), D.T.M. & IL (Canih.), 

BVsi African. Medical Staff, 

Kaduna, the future capital of Nigeria, is situated in the Northern Provinces, on the 
River Kaduna, at an elevation of roughly 2,200 feet. The present Kadiina is a small 
station (Kaduna Bridge) south of the river, but the capital now in the process of 
constinction is some two or three miles to th(‘ north, near the small native town of 
Doha. 

Being instructed to make an Entonudogical Smvi^y of the district, with especial 
reference to Ciossina and the resulting presence of trypanosomes in cattle, I left Lagos 
on 30th July 1911, reaching Kaduna Bridge on 1st August. 

Kaduna Bridge. 

I decided to remain some days at Kaduna Bridge, examining the place and its 
immediate neighbourhood, then to move to the site of the new Kaduna (the native 
towm of Doha) on the other side of tlie river, and after a few days there to start on a 
tour in a circle round Kaduna. 

It became immediately obvious that there were very few flies to be obtained in 
either the old or the new Kaduna. It is probable that this was largely due to the 
unusual weather conditions. Table I. sliows the rainfall for 19P1, and for 1914 up to 
the end of August. 

Table L 




mx 

1914. 

Januai'V 


Nil 

Nil 

February 


■11 

■2() 

March 


Nil 

•213 

April . . 


2' Hi 

•4 

May .. 


5*81 

3-27 

June . . 


5*22 

1 6-77 

July . . 


11-81 

1-84 

August 


11-53 

7-59 

September . . 


13-59 


October 


1-71 


November . . 


Nil 


December . . 


Nil 



From this it will be seen that in July and August 1914 there were only 1‘84" and 
7*59" as compared with 11 ‘SU and 11 ’53" for the same months of 1913, and for the 
first eight months of the year there were only 20*39" in 1914 as compared with 36‘64" 
(C250) b2 
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in 1913. There was also a marked contrast between the conditions during my first 
stay at Kaduna and my second, a few weeks later, after there had been some heavy 
rains. 

I could obtain no history of any illness amongst the many horses in Kaduna, and 
tsetse-flies were practically unknown. 

Birnawa. 

I was told that tsetses abounded along a small stream half-way between Kaduna 
Bridge and the village of Birnawa, but although I visited this stream and another 
flowing close to the village, and the thick “ kurmi,” or bush, on the banks of each on 
three successive days, I found none at all. The streams were almost dry, and con- 
sisted chiefly of a chain of pools, from which I obtained numerous mosquito larvae, 
all of which proved to be Culiciomyia mhulosa. 



circles indicate the positions of the various herds examined ; the mileage 
in brackets is the approximate distance from Kaduna Bridge. 

There were two small herds of cattle near Birnawa (see fig. 1, nos. 1 and 2) and I 
took a few blood films from each herd. The herdsmen told me that flies that troubled 
the cattle had been plentiful in the kurmi six weeks earlier (i.e., during the wet weather 
in June), but that there were none now, and I could obtain no history of any sickness. 
However, two of the first herd showed trypanosomes, and one of the second 
pixoplasmata 
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I experienced here, and at most other places, some difl&culty in getting blood films. 
The cattle for the most part belong to Fulanis, who wander about, stopping at one 
place perhaps one, two, or three months, and then moving on to a fresh part of the 
country. The Fulanis seemed rather suspicious, and the news of my coming spread 
rapidly, with the result that I frequently rode miles to see some cattle only to find 
that they had been taken further into the bush and deliberately hidden. As each 
cow had to be caught and thrown, the natives naturally disliked the trouble, and it 
was difficult to obtain many films from any one lierd. A further difficulty was later 
met vnth in heavy rain, any water on a film spoiling it for minute parasites such as 
piroplasmata. 

I collected a large number of ticks at Biruawa and at other places to which I 
subsequently went. 

The New Kaduna. 

After spending a few days examining the neighbourhood of Kaduna, and obtaining 
a few films from cattle brought into the town for slaughter, I moved on 6th August 
to the site of the new capital, some three miles north of Kaduna Bridge. 

Near the village of Kawo, some eight miles from the new site, I found some cattle 
from which I got a few films. This herd {no. 3) had lived in the neighbourhood for 
years without any sickness occurring, but one of the four films showed trypanosomes. 
The country around Kawo consists of fairly open thin bush, well raised above the 
River Kaduna, and not containing the many small streams that occur in most of the, 
other districts I visited. 

Kakuri. 

On 10th August I went to Kakuri, but I found nothing of interest, except many 
mosquito larvae in various pools in the bed of the River Remi, about two miles south 
of Kakuri, all of which proved, on hatching out, to be Skgo7ny{a sugens. 

Near Kakuri itself, and especially close to the River Romi, the kurmi is very dense, 
and should be suitable for Ghssim to breed freely, should they be introduced. This 
does not hold good for an area further south-west, between the River Romi and River 
Kaduna, to which I shall refer later. 

Kudemsa. 

On 13th August I moved out to Kudemsa, a pagan village about twelve miles east 
of Kaduna Bridge. The country around is of the usual type of low thin bush, but like 
most of the villages in this district there is a stream close by, with dense kurmi, and the 
village is more or less surrounded by a wall and a deep ditch, providing an immense 
breeding-ground for mosquitos after any rain. 

There are no cattle, but a few horses kept here are apparently healthy. 
Haematoj)ota were numerous by the stream, and Culicoides were extremely troublesome 
in the rest-house. 

Bug[ai. 

On 15th August I went to Bugai, roughly 18 miles north-west of Kaduna Bridge. 
Hearing that there were some cattle near Kujama, some four or five miles to the 
south-east of Bugai, I visited this place on the 15th and 16th (herd 4). One sheep 
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and two cows were sick, and I took films from these and other cattle, but 
with negative results. I could get no history of any serious cattle-disease in 
the neighbourhood. 

Kugai is a small village below a high hill of solid rock, out of which a small spring 
emerges some half-way up. There is a stream close by, with dense kurmi. For many 
miles round the bush is very low and sparse, interspersed with high rocky hills and 
many small streams, which after hea ^7 rains might be suitable for Ghssim, though I 
failed to see or to obtain history of any. Bugai is a purely pagan village, and keeps 
neither cattle nor horses. 

Togachi. 

On the 17th I moved to Kurmin Kaduna, on the banks of the River Kaduna. Near 
the village of Togachi I visited a herd of cattle (herd 5) that had been there for tm or 
three months, originally coming from far south. There was a history of a very fatal 
sickness occurring during the dry weather only, consisting apparently of a swelling 
of the nose and face, the cattle being described by the natives as “ sick in the nose.” 
Most of the cattle showed signs of the treatment, which consisted in cutting and 
removing a large amount of skin and subcutaneous tissues over the nasal bones. This 
herd was quite savage, and 1 could only obtain six films, of w^hich one w^as infected 
with trypanosomes. 

Kurmin Kaduna. 

The country on the way from Bugai to Kurmin Kaduna is similar to that between 
Kudemsa and Bugai—many small rocky hills, and hence many small, nearly dried-up 
streams'— but asone approaches Kurmin Kaduna and the River Kaduna the country 
becomes flatter and the bush thicker. 

I saw no tsetse, although stopping with the horses (which attract tsetse readily) 
for about two hours on the bank of the river. There were no horses or cattle at 
Kurmin Kaduna ; I heard that two horses had died there last year. 

Riga Chlkun. 

On the way to Riga Chikun one passes through a good deal of thicker bush than is 
usual, and some low swampy ground, and crosses two small streams, tributaries of 
the River Kaduna. The second of these, the River Kworo, running about a mile 
from the town, is of particular interest in that Di. Foy reports that in September 1913 
Gbssina (both palpalis and tachinoides) were to be found there in abundance. At 
that time the Kworo was some four feet deep ; when I visited it the average depth 
was barely six inches, and although I spent some hours on its banks, on a day very 
favourable for flies, I found no tsetse. 

The Sariki (or Headman) of the town told me that some cattle that had come from 
Kano last year had brought infection with them, and that he had lost many of his 
cattle, but that the disease had died out. It is obvious that though there may have 
been no Ghssim when I was there, the conditions may be very favourable for them 
after a wetter season. Of nineteen cattle examined from two herds (nos. 6 and 7), 
east and west of the railway line, two showed trypanosomes and three 
piroplasmata. 
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Afaka. 

Going roughly north-west to Afaka the country is much drier and more open than 
between Kurmin Kaduna and Riga Chikuii, There are no large streams, and the few 
small ones were all but dry. 

I ^’isitcd three herds of cattle ai rouk. One very large herd (no. 8) had been living 
here, I was told, for several years, without any history of illness, but 1 found four out 
of eight cattle examined infected with trypanosomes, possibly through approaching 
Riga Chikun and the River Kworo in changing tlie pasturage. The two other herds 
{nos. 9 and 10), living several miles further from Riga Chikun, were free. 

Afaka is surrounded by tlie customary mud wall and deep ditch, and, as usual, a 
small stream runs in a cur.'e some half mile from the vilhme. Mosquitos, almost all 
CHliciomym nehuhsa, were very troublesome. 

Ubassa. 

On 22nd August I moved on to Ubassa, through the same low thin busk met with 
on the way to Afaka, I crossed three or four nearly dried-up streams en route, but 
although I halted at each, I saw no trace of tsetse. 

Ubassa is a small village on a steep hill ; the bush immediately along a stream at 
the foot is fairly thick. There are no cattle, but the Sariki’s horses apparently keep 
well. The Sariki informed me that Fulani herdsmen, on passing through his district, 
complained that their cattle were bitten by troublesome flies, but native histories are 
of doubtful value. Sandflies (Calicoides sp.) were very troublesome in the rest-house 
and mosquitos were numerous. 

Kadi. 

On the 23rd I went to Kadi, a fairly large Mohammedan village, the route lying 
across several small streams and some deep ravines, the intervening bush being thin. 

The Sariki told me that he had had a large herd last year, but that after he brought 
a bull down from Kane every cow died within a few months. Apparently his grazing 
ground had been close to the stream Rafin Kurmi. This stream is rather unusual in 
being clear and swift, and in having exceptionally deep banks shaded by large forest 
trees, in addition to the usual low thick bush. By this stream I caught some tsetse- 
flies tor the first time in this tour— -tw^o G. 'palpalis. 

The Sariki now had three small herds, the positions of which are shown on the sketch- 
map (nos. 11, 12, 13), all in good health and free from trypanosomes, though no less 
than nine out of twelve examined showed piroplasmata. In another herd a few miles 
away (no. 14) on the River Kachamari two cows had recently died, and a third, which 
was sick, showed trypanosomes. Of five others examined from this herd, four showed 
piroplasmata, but none trypanosomes. 

In Kadi itself, mosquitos were very scarce, but CuUcouks were numerous and 
troublesome. 

On the 25th I moved to Ligari, taking blood films from a herd close to the River 
Kaduna (no. 15). This herd had been here for four months without sickness, and 
although I waited with the horses on the bank of the river for two hours, I saw no 
tsetse ; yet out of eight films two showed trypanosomes, and six piroplasmata. 
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LigarL 

Ligari is an almost deserted and utterly dirty pagan village, placed on a small 
clearing and surrounded by deep ravine -like ditches, dense bush, and high forest trees. 
The few inhabitants kept no cattle, horses, or sheep. I caught few biting flies and 
no mosquitos. 

Moving next day to Kakuri, I visited two herds (nos. IG and 17) near the junction 
of the River Romi with the Kaduna. They had each been here about two and a half 
months, herd 16 having previously been further down the River Kaduna, opposite 
Kadi, while herd 17 had come from Godani, a good distance south. Of eight of the 
former, one showed trypanosomes and four piroplasmata ; of eight of the latter, six 
had piroplasmata. 

Kakuri. 

Going to Kakuri one met two streams—the second, the River Romi— each much 
swollen by recent rains, and hence very difhcalt to cross. The bush in this neighbour- 
hood is very definitely thicker than in the higher-lying district round Kaduna, 
Kudemsa, Bugai and Togaehi. 

From Kakuri I went to two herds (nos. 18 and 19) in the narrow angle made by the 
junction of the Romi and Kaduna. They had each been here about one month, 
coming from Serikin Pawa, a few stations south on the railway. Of the first, four 
out of nineteen showed trypanosomes and four piroplasmata ; of the second, one out 
of nine showed piroplasmata. 

Near Kakuri and near the River Romi, the kunni is extremely thick, but otherwise 
the rough triangle within the Railway, the Romi and the Kaduna, consists of very 
thin low bush and is practically unbroken by any streams. 

River Kaduna. 

I returned to Kaduna Bridge on 27th August, and three days later proceeded to 
survey the north bank of the Kaduna more thoroughly, for about ten miles above 
Kaduna Bridge. The whole of this area is intersected by many small streams, and is 
comparatively low-lying, and many places were at this time marshy and difficult. 

The most interesting point was the capture of a G. iaddnoides. Flies were very 
prevalent, and I caught over fifty Raemalofota (of various species) at this time, which 
suggests either that this tsetse was a stray fly, having possibly come from the railway, 
or else, if indigenous, that the number of tsetse breeding here is very small. 

General Remarks. 

During the whole tour, therefore, I only caught three tsetse-flies, one G. iaddnoides 
near the new Kaduna, and two G. 'palpalis near Kadi. There can be no doubt however 
that tsetse do occur elsewhere, especially on the River Kworo near Riga Chikim. 
After heavy rains the many small streams get much swollen, and tsetse may then 
readily fly up these streams from the Kaduna, especially the larger streams such 
as the Kworo or the Romi, retreating again in dry seasons. 

Moreover Stomxys, especially S, nigra and S. cahitrans, abound, and the role of 
these flies is not yet fully known. Dr. J. W. Scott Macfie (Ami. Trop. Med. and 
Paras. 1913, pp. 359-362) has shown that trypanosomes (T. nigeriense) will develop 
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in the gut of S. nigra. On the other hand, Glossina seldom travel far from a stream 
(unless following cattle, e.g. down a railway), and it is more than probable that the 
infected cattle were bitten near one or other of the many streams mentioned. The 
cattle are every day driven far out into the bush for pasturage, and they are bmind in 
a short time to visit the hanks of some stream. Moreover the Fulani cattle-owners 
are migratory and seldom live at any one spot for more than a few months. 

Films were taken from 150 head of cattle in all and of these 10 (12'6 per cent.) were 
infected with trypanosomes, while no less tliaii 30 (26 per cent.) showed piroplasmata. 

Of the twelve sheep examined one was infected with piroplasmata, but none with 
trypanosomes. 



Fig. 2. Sketch-map of the country round Kaduna Bridge. The asterisks indicate 
tlie presence of tsetse -flies or of cattle infected with trypanosomes. 


The trypanosome causing infection in most cases was of the T. vivax type. 

The piroplasmata showed great variation in shape and size. Some were large 
pyriform bodies, often with two chromatin dots, or several minute chromatic granules ; 
some were rings, sometimes extremely minute, sometimes fairly large, showing well- 
marked chromatin. Occasionally there was a large, more or less confused mass of 
protoplasm and chromatin, which in some instances could be seen to consist of more 
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than one parasite. Bacillary forms were common, as were thicker forms intermediate 
between the bacillary and ring-shaped types. These various types were occasionally 
to be seen in one film. 

A list of the blood-sucking flies and ticks obtained is appended. I saw a fair number 
of large Tabanidab which I was unable to catch, 

1 was unfortunate in losing a large number of mosquitos, chiefly from Kaduna 
Bridge, owing to the boxes containing them being attacked by ants. It will be seen 
by reference to the following Table that by far the commonest mosquito was 
Cdkiomyia nebuhsa (51*85 per cent.), that Anopheles costalis and Culex diittoni each 
amounted to 14*19 per cent., and that the remaining 19*7 per cent, was formed by ten 
different species. 


Table II. 


Showing percentages of Mosquitos caught. 


CuUdomyia nehulosa* 

84 

= 51*85% 

Anopheles costalis . . . . ■ 

23 

= 14-19% 

Culex dultoni 

23 

= 14*19% 

Stegomijia fasciata 

6 

- 3-70% 

Culex decens 

5 

^ 3*08% 

Stegomyia africana . . 

5 

= 3*08% 

Culex Ugripes 

3 

= l'8.'i% 

Ochleroiaius cum nUnsi 

^ 3 

- 1-85% 

Siegomyia simpsoni 

Q 

1 = 1*85% 

Culex fatigans 

2 

= 1'23% 

Mansonioides uniformis 

, 3 

= 1-84% 

Culex annuUoris 

1 

il 

Stegoniyia sugens'f . . 

1 

= -01% 


*ln addition to these 14 specimens were bred. 
t56 specimens were bred. 


I am very much indebted to the District Officer (Mr. A. C. Francis), the Senior 
Medical Officer (Dr. H. P. Lobb), and the Assistant Engineer (Mr. J. Sutherland- 
Brown) for great assistance throughout my tour ; to Mr. S. A. Neave, of the Imperial 
Bureau of Entomology, for kindly identifying the Tabanidae; to Professor 
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G. H, F. Nuttall and Mr. C. Wavburton for the names of the ticks; and to 
Mrs. A. Connal, of Yaba, who was good enough to examine a large number of the 
flies named in the accompanying lists. 

The publication of this report has been unavoidably delayed, owing to military 
operations in West Africa. 


i List of the Blood-sncking Files and Tid's obtained. 


DIPTERA. 


CULICIDAE, 


Anopheles costdis, Lw. — Kaduna Bridge, Doha, Riga ( -lukun. 

Mamoniokles unifonnis, Theo. — Kudemsa, Kurmin Kaduna, Ubassa. 

Stegomyk africana, Theo.— Kaduna Bridge, Afaka, Ubassa. 

„ fasciata, F. Kaduna Bridge, Doka, Kudemsa, Riga Chikun. 

„ simpsoni, Theo.-'-Kudemsa, Afaka. 

,, sugeM^ AVied. — Kakuri. 

Ockierotaius cumniinsi, Theo. — Kudemsa, Ubassa, 

Culex annidioris, Theo.— Kaduna Bridge. 

,, duUmf Theo.— Kaduna Bridge, Doka, Riga Chikun, Ubassa. 

„ fatigans, Wied.— Kaduna Bridge, Kakuri. 

„ tigripes, Grp.— Doka, Ubassa. 

Culid-omyia ‘nehulosa, Theo.— Kaduna Bridge, Birnawa, Kudemsa, Riga Chikun, 
Afaka, Ubassa, Kadi. 


Tabanidae. 

Haemalopota gracilis, Aust. -Doka, Bugai. 

„ lacessens, Aust. — Kudemsa, Kadi, River Kaduna, 

., pertinens, Aust.— Bugai, River Kaduna. 

,, puniens, Aust,— Doka. 

„ sp. near tenuicrus, Aust,— Bugai. 

„ viitata, Lw,- -Afaka. 


„ , 5 p.— Kudemsa. 

„ '? sp. ?! 01’.— Kadi, River Kaduna. 

Tahanus alhipalpus, Wlk.— River Kaduna. 

„ fasciatus, F.— River Kaduna. 

,, billingtoni, Newst.— River Kaduna. 

„ secedens, Walk,— River Kaduna. 

,, socidis, Walk.— River Kaduna. 

,, taeniola, P. de B,— River Kaduna. 
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Muscidae. 

Glossim palpalis, R.D. — Kadi. 

„ tMhinoides, AVestw.—River Kaduna. 

Stommys calcitmns, L.— Kaduna Bridge, Kudemsa, Bugai, Ligari, River Kaduna. 
„ nigrai Macq.—Kaduna Bridge, Doka, Kudemsa, Riga Ghikun, Ligari, 
River Kaduna. 

„ omega, Newst.— Ligari, River Kaduna. 

Phihiematomyia s]?.— River Kaduna. 

Hippoboscidae. 

Hippobosca macidafa; Leach. — Kaduna Bridge, Doka, Kudemsa, Bugai, Kadi, 
Riga Ghikun, Afaka, Ligari, River Kaduna. 

ACARl. 

IXODIDAE. 

Boophiliis anmlatiis, Say. — Kaduna Bridge, Doka, Riga Ghikun, Afaka, Kadi. 
Haemaphysalis And.— Doka, Afaka. 

Ambly&mim varkgatum, F. — Bimawa, Doka, Togachi, Riga Ghikun, Afaka, 
Kadi. 

Hyahmma aegyptium, L.— Doka, Togachi. 



29 


THIRD REPORT ON GLOSSINA INVESTIGATIONS IN NYASALAND. 

By W. A. Lamborn, M.R.C.S., L.R.C.R, 

Impend Bureau of Entomology. 

I remained in the proclaimed area till 6th August 1915, then returning to the 
vicinity of Monkey Bay for the purpose of endeavouring to establish artificial 
breeding places on a large scale. 

While in the proclaimed area I took the opportunity of completing my survey of 
the distribution of Glossina' morsiimis, especially in the neighbourhood of Rifu and 
Kuti described by Dr. Shircore (Bull. Ent. Res., v, p. 87) a.s “ primary centres 1 and 
2,” which I had been unable to examine last season before the advent of the rains. 
As in the case of ‘‘ centres 8 and I,'' at Nyansato and Lingadzi re,spectiyely, I have 
; not been able to find that the fly is sufficiently localised, even Avhen the dry season 
is far advanced, as to render feasible any attempt to control it by prophylactic clearing 
• of the bush. In the Rifu district there is a range of rocky hills and high ground 

■ running more or less parallel to the lake, with corresponding modification of the soil, 

■ so that a zone of scrub lias sprung up, from half a mile to two miles in width, 
'Consisting very largely of thorn bush, among which are a few big tree.s. Toward-s 

the north this gradually dwindles, to be replaced by the borassus palms usually 
growing in the sandy ground along the Lake shore, and towards the south it 
gradually widens out and becomes continuous with the Kuti bush some five miles 
distant. Throughout its wLole extent the fly was plentiful. 

At first sight it was thought that on account of its narrowness this zone might be 
suitable for attempting measures other than by clearing for the control of the fly, but 
it was subsequently found that there was inter-communication between the flies in it 
and in the main area distant from two to five miles across the dambo. Over this 
intervening space isolated trees and thickets of dwarfed bushes are scattered thickly, 
the latter usually from 50 to 200 yards apart, and from north to south runs in the dry 
season a very rough path, in passing along which it has been my constant experience 
to be assailed by the fly in small numbers. I have found them also at many other 
points on the dambo, so that there can be no question as to communication between 
those at Rifu and those in the main area. The lower branches of the bushes, which 
on the dambo are stunted and low-growing, have been found to afford shelter for 
small numbers of pupae. Rifu is not, in my opinion, therefore suitable for a control 
experiment of the nature suggested by Dr, Shircore. 

At Kuti there was no greater concentration of the fly, and there was nothing 
approaching to a break in its distribution right up to Nyansato. 
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At Kifu, finding pupae both under shelter of dead trees and under cover of rocks, 
I took the opportunity of collecting some with a view to determining, when both 
situations are present, whether either is especially favoured. The following are the 
results : — 


Situation. 

Date. 

Xew pupae found. 

Old pupa cases found. 

Under trees 

17.Yii.15 

7 

180 


18.vii.15 

9 

164 


20.vii.l5 

8 

171 



Total . . 24 

515 

Under rocks 

21 .vii. 15 . 

10 

138 


22 . vii . 1 5 

2 

96 


23. vii. 15 

7 

118 


Total ..19 352 


The small number of living pupae is to be accounted for by the breeding season 
being at a minimum during the late dry season, confirmation of which is afforded by 
laboratory experience. 

Mutilla glossinae, Tinner. 

A large number have now been bred from knowm pupae. The act of parasitism 
has already been described in a previous report, and to my account I should add that 
in most cases, when the pupa attacked has been on the surface of the ground, the 
female is at particular pains to cover it with soil subsequent to oviposition, collecting 
earth together with its fore-limbs from various points, after the manner of a Bembex 
closing its burrow, and shovelling it back over the pupa with its hind limbs. 

The site for puncture is invariably about midway between the two poles of the 
pupa. The delicacy with which the operation is effected seems to vary considerably, 
so that though in some cases the site is readily found on examination with a lens 
and may be marked by a little shining sticky patch to which a few grains of earth 
sometimes adhere, in others no sign of it can be detected. 

Indisputable evidence has been obtained that this Mutilla is a direct parasite, fox 
it has been bred from pupae of knowm history, i.e., from pupae obtained from captive 
flies and not subjected to other parasites, and a fact of importance is that the pupa is 
attacked, especially I believe, in the later stages. As already noted, an undersized 
female specimen w^as found on opening a tsetse pupa containing the head and most 
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of the thorax of a tsetse imago, and further evidence of a like character was obtained 
more recently by finding, on opening another pupa, a fully fed Mutillid larva of the 
usual Aculeate type (which has since formed a cocoon) with the liarder parts, head, 
proboscis and femora, of a tsetse imago at one end. 

The period of development at which the pupa is parasitised may afford some 
explanation of the considerable variation in the size of the Mutillids, those which as 
larvae have had to feed on the imago of a fly so advanced in development as to have 
tough indigestible parts yielding undersized parasites. Some confirmation of the 
supposition has been obtained by subjecting G. brevipalpis pupae, which are at least 
three times the size of those of morsilans, to a female Mutiila. A pupa was seen to 
be attacked on 2nd July and a male Mulilk, a finer specimen than those obtained 
from morsilans pupae, emerged on 2Tth September. Tbi.s is the more interesting in 
that I have not been able to obtain evidence that in the ordinary course of nature 
this Mutilk attacks the pupae of brevipaJpis, fur an examination of 737 empty cases 
showed that three only had been parasitised, exhibiting the small round holes that 
seem to indicate the emergence of large (dialcidf,, and no Mutillid cocoons were 
found. Moreover, tlie situation of the breediiig grounds in the depths of thick gloomy 
bush is not propitious to the activities of the Mutillids, which, like most of their 
kind, exhibit the maximum activity in the hottest, brightest situations. 

The greater part of the experimental breeding Avork lias necessarily been carried 
out by means of pupae found in natural breeding places, for though, thanks to 
Dr, Hearsey, the Principal Medical Officer, the apparatus left by the Poyal Society’s 
Commission was placed at my disposal, I was still unable, from lack of a sufficiency 
of jars and owing to difficulties incidental to work in a tent, to raise a sufficiency of 
bred pupae. The results are tlierefure open to the criticism that fallacy may have 
crept in owing to the use of pupae of unknown histoiy, but apart from the fact that 
Mutillids have been seen repeatedly to oviposit in the pupae, tlie high percentage that 
have emerged, contrasting witli the low figures obtaineii by an examination of the 
pupa-cases found, does at all events indicate the probability that the insects have 
been bred on something approaching a large scale. 1 am now taking measures to 
obtain a more ample supply of bred pupae for the purpose of estimating the fecundity 
of the parasite. 

Three large breeding experiments have been conducted. The following table gives 
details as to the emergence of Mutillids in cases in which parasitism of the pupae was 
actually seen to be in progress, the pupae being marked and subsequently removed. 


Date of parasitism. j 

Emergence. 

Males. 

1 

Females. 

9-w -15 

20-viii.- 15 

1 


15-v. -15 

21-viii.~15 

1 


19-v. -15 

22-viii.-]5 


1 

20-V.-15 

20-viiu~15 

'l 1 


22-v. -15 

27-viii.-15 


1 

27-v. -15 

2-ix.-15 


1 

4-vi.-15 

20-viii.-15 

1 


4-vi.-15 ! 

i 

26-ix.-15 


1 
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In the first experiment, from 16th May to 14th June, 20 pupae were subjected to 
five female Mutillids, and from these three male and five female parasites were bred 
between the 14th July and 3rd September. 

A fresh experiment was commenced on 14th June and finished on 7th July, by 
which time 250 pupae had been subjected to 20 female Mutillids. Between 24th 
August and 26th September 36 male and 75 female parasites emerged from these 
pupae. 

A third experiment was commenced on 7th July and terminated on 4th August, 
by which time 200 pupae had been subjected to 24 Mutillids. As a result, 19 male 
and 35 female parasites were obtained from 20th August to 6th October. 

Up to 6th October, therefore, the 470 pupae subjected to female Mutillids have 
yielded a total of 173 of the parasites (58 males and 115 females), which gives a 
percentage of about 36, and a balance of 114 pupae still remains. Some of these 
may be dead, for they have suffered many vicissitudes, but a few which have been 
carefully chipped show the Muiilla cocoon within, so that the percentage may be 
considerably higher. 

An examination of the 9,285 pupa-cases found between 7th April and 2nd June, 
from the same locality from which the pupae utilised were taken, shows that 353 had 
been parasitised, a percentage of rather over 3, and in the course of further work in 
the same neighbourhood, from 22nd August to the 16t[i October, 7,731 cases have 
been obtained, which show parasitism by the Mutillids in 487 instances, or 6‘3 per 
cent. In neither set of figures has the question of hyper-parasites, which are rela- 
tively scarce, been taken into consideration. 

In connection with the figures quoted, it is perhaps well to emphasise the fact that 
the material composing the Muiilla cocoon is unaffected even by long soaking in 
water, and is so tough as to be proof, as experiment has shown, against the attack of 
ants, the insects most likely to destroy it. 

The length of time occupied by the Muiilla in its development within the tsetse 
pupa seems to vary so very considerably as to lead one to suspect that emergence 
must be determined by factors other than developmental ones, possibly climatic 
changes. In the case of the Mutilla bred from a brevipalpis pupa development 
occupied 12 weeks three days, whereas Mutillids are even now coming out from 
pupae found in mid-May, fully 17 weeks ago. 

With the advance of the dry season there has been a remarkable increase in the 
numbers of Muiilla glossinaCi in fact of parasites of all kinds, that have emerged from 
pupae in my possession, so much so that the Mutillids now outnumber the tsetses. 
Out of 762 new pupae obtained from natural breeding places between 22nd August 
and 16th October, 97 of the flies, 45 males and 52 females, have so far emerged, as 
compared with 131 Mutillids, 62 males and 69 females. Surprising figures were 
obtained with wild pupae, all of which were taken close to a water-hole, which has 
dried up during the last four months, from breeding places which were all carefully 
searched before for pupae in May. Under shelter of one particular fallen log in a 
coppice were found on 24th and 25th August no less than 40 pupae (90 new ones having 
already been removed from the same place in May), and these pupae with others found 
thereabouts, amounting in all to 85, were utilised for the purpose of ascertaining the 
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best method of dealing with captured specimens of Tkyridanlhrax abrnptm^ a 
Bombyliid fly parasitic on G, tmrsikms, in the hope of elucidating its life-history. 
From these pupae, which were set aside after having been kept with a succession of 
Bombyliids, no less than 41 Mutillids, 19 males and 22 females, have emerged to date 
(I6th October), apart from nine Bombyliids which may or may not be the outcome 
of the experiment, and only 11 tsetses, five males and six females. 

Seeing that the Mutillids are now emerging in such numbers from pupae obtained 
near Monkey Bay, it is not a little remarkable that only two parasites, one a Mutillid 
and the other a Bombyliid, have emerged from pupae obtained within the proclaimed 
area, though in all 368 living pupae were found in various localities within the area. 
Their comparative rarity there has been confirmed by an examination of the 4,192 
cases obtained at the same time, none of which showed evidence of parasitism. 

A second Mutillid Parasite.* 

Several specimens of an entirely diflerent species of MudUa have recently emerged 
from pupae found at Monkey Bay many weeks ago, thougli in two cases only is the 
precise date available. These pupae were found on 22nd May, and from one of them 
a male MutiUa emerged on 9th October and from tlie other a female on the following 
day. The remaining pupae parasitised *bY this insect were fiiund before 2nd June, 
and the parasites, four females and four or five males, emerge^d between 16th August 
and 9th September. 

The males of the new species present a close general similarity to the males of 
M, glossinae, though differing iu build, being much slighter ; but the females ])rcseut 
a totally different abdominal pattern, in addition to being smaller. Their specific 
difference is shown by the total neglect of the females by the males of M. ghssinue.. 
which seize instantly any newly emerged female with the right pattern, for no court- 
ship takes place. The new species exhibits in both sexes a far greater restlc-ssness. 
and activity than M. ghmnae, the males of the former taking to flight on the slightest, 
chance of escape, whereas the males of the latter species rarely do so unless they feel 
a sudden stir of air. As a prelirainarv to coitus the male M. glossinm grips the hunale 
round tlie neck witii his mandibles, girdling her body with his legs. The attitude 
in the case of tfie new male is different, for he secures his parirjer with his mandibles 
round the abdominal pedicle. As witli other species of MutiUa, the males of both 
attempt at times to bear away the female on the wing, a habit probably playing an 
important part in ensuring the distribution of the species. 1 have several times 
taken males and females together in the air, and on one occasion found two in coitu 
on a blade of grass standing in the lake some little way from the shore, whither the 
female could only have been transported by the male. ■ 

There is good reason to hope that mmsitans pupae have been experimentally 
parasitised by these insects also, for a number of them to which females of the Mutilla 
have had access exhibit at a point midway between the poles the tiny shining and 
rather sticky patch which one sees sometimes also in the case of pupae parasitised by 
glossinae. 

[♦This species is described on p. 93 by Mr. R. E. Turner as MutiUa knefactrix, 
8p, nov.— Ed.] 

(C250) C 
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Syntomosphyrum glossinae, Wtrst. 

Evidence confirming completely my previous opinion that these insects are hyper- 
parasitic on Mitiilla glossinae has now been obtained. On 20th June a large number, 
comprising both sexes, were bred out from a tsetse pupa found in the vicinity 
of Monkey Bay, pairing taking place forthwith. A number of pupae suspected of 
being parasitised by the Mulilk, one with the cocoon of the latter showing through 
a fracture of the puparium, were put into two boxes, each containing two female 
Chalcids and one male, and the act of oviposition was shortly afterwards witnessed, 
the female re-opening, by means of the hard pointed extremity of its abdomen, the 
perforation made and sealed by the female Mutilh. The operation took some hours, 
and it was possible day by day to note the position of the pupae on which the Chalcid 
was sitting and afterwards to set them aside, so that in a number of instances precise 
data are available. In no case did emergence of the offspring take place through the 
perforation utilised for oviposition, but a fresh opening was bored, usually at either 
end, and in four cases the offspring emerged through two separate openings. The 
female Chalcids were readily dealt with in captivity, surviving till the first week of 
July, a period of about two weeks. 

The evidence shows that the Miitilla ma^ be attacked by the Chalcid at any stage 
in its development, whether as larv^a or pupa. This has been confirmed further by 
an examination of the pupa-cases from w'hich the Chalcids had emerged. A majority 
of these showed within no vestige of the Miitilla, indicating that it had probably been 
attacked in the larval stage, while about 20 per cent, exhibited the cocoon with the 
tiny perforation at one end. 

The fecundity of these Chalcids would seem, as in other cases, to be a measure of 
the keenness of the struggle for existence, for though no less than 2,340 wild pupae 
have now been obtained, in one instance only have they yielded the insects. The 
proportion of empty pupa-cases that seem to have contained them is higher, for out 
of 9,285 found between 7th April and 2nd June 351, or about 3 per cent., showed 
the pinpoint opening, w'hile it was seen in 63 of the 7,731 pupa-cases (less than 1 per 
cent.) found from 22nd August to 16th October. 

Further confirmation of the rarity of Mutilla glossinae in the proclaimed area is 
afforded by the absence of pupa-cases showing evidence of this attack. 

I am carrying on the strain of Syntoniosphyrum with a view to ascertaining their 
action in regard to pupae parasitised by the new Mulilla. 

Eupelminus tarsatus, Wtrst. 

From a total of 1,210 living pupae collected at Monkey Bay up to 2nd June a single 
one yielded one of these insects. But since then three more pupae out of an additional 
762 collected in the same neighbourhood have yielded them, two pupae containing 
two females each, and the third tw^o males and five females. The advent of the 
males and the facility with which the insects can be kept alive in captivity have 
made it possible to ascertain the part they play in the life-history of inorsitans. 

As with the other parasites considered, coitus took place very shortly after 
emergence and prior even to feeding, and the females comnienced to oviposit in 
mmsitans pupae within a couple of hoars. They w^ere supplied with a large number 
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of pupae believed to have been parasitised by Mntilla glossime and with a few new 
pupae obtained from captive flies, Among the former there happened to be, as I 
subsequently discovered, a pupa with a small fissure produced as the result of rough 
handling with forceps, and on this one of the Eujgelminus^ after leaping hurriedly 
from pupa to pupa, immediately stopped. Having examined the place and then the 
rest of the pupa critically with its antennae, it ini mediately inserted its ovipositor, 
partly withdrawing it after a very short interval and re-inserting it several times with 
its body bent first to one side and then to the other, as if depositing ova in various 
situations within the pupa. The operation took about two minutes only, after which 
it went on to attack other pupae. On no bred pupa was more than a very cursory 
examination bestowed. 

Careful prmcture of such a pupa with the point of a very fine pin did not lead to 
any action by the parasite, though the injury was detected at once and examined 
with the antennae. A new pupa rubbed with fluid from a Mutillid larva and then 
punctured did not induce attack either. Certain of the pupae, however, definitely 
attracted the parasite, for it frequently happened that, after having oviposited through 
one puncture, the insect would examine all the pupae provided, one after the other, 
and then return to the pupa first punctured, re- inserting its ovipositor close to the 
same spot. In two cases three punctures all close together could be seen with a high 
power lens. 

These insects appear to be long-lived, some being still alive nearly a month after 
emergence, and they are easy to deal with in captivity. All the nine females 
oviposited in pupae of G. morsitans, and a large number of offspring emerged, 22 males 
and 58 females ; in every instance except one, the cocoon of a Mutilla glossime could 
be seen witbin the Glossina puparium from which they emerged. The figures do not 
in all probability afford a correct estimate as to tbe fertility of the hyper-parasite, 
for a number of pupae which were seen to be attacked have as yet yielded nothing, 
and specimens of En^yelminm emerge every now' and again from pupae w’hich have 
been in my possession for months. In the case of the specimens for which exact data 
■could be obtained the period from oviposition to emergence varied from 28 to 32 days, 
the greatest number obtained from a single puparium being nine. 

The attack has not always been successful, for in several instances Mutillids have 
emerged from pupae into which an Euj^lminns has been seen to tlirust its ovipositor, 
and in two cases tsetse-flies have emerged from such pupae. 

The relative size of the female offspring seems to be determined by the number 
which have fed up in each pupa, for when only one has emerged it is invariably found 
to be at least double tbe size of those w'hich have emerged in threes and fours. 

Urge Chalcids (Stomatoceras spp.). 

These parasites are by no means abundant, for five, possibly six, only emerged from 
1,210 pupae found in the Monkey Bay vicinity between 7th April and 2nd June. The 
pupae found in the proclaimed area did not yield any at all, and the pupae found 
subsequently at Monkey Bay have only provided twm. One of these on being placed 
wnth morsitans pupae exhibited much excitement, and having examined the pupae 
with its antennae, thrust into one its ovipositor, an instrument so efficient for its 
(C250) c2 
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purpose tliat the operation only occupied a moment of time. It then punctured 
several more pupae, no special region being selected. In several instances it returned 
to a pupa previously punctured and again thrust in its ovipositor through a difierent 
perforation. Hitherto no more than one of these Chalcids has been bred from a 
single pupa. 

The precise relationship of Stomatoceras to G, 7norsitans is still undecided. In the 
case of four specimens bred recently, two of the Glossim puparia certainly contained 
cocoons of a Midilh^ but the two others contained remains of a Gbssina imago. 
On the 7th October a Stomatoceras was seen to oviposit in two puparia, and on care- 
fully chipping these a Mtdilh cocoon was seen within. In seven other puparia from 
which Stomatoceras emerged, one showed unmist.akable .signs of a Mulilla cocoon ; 
three were empty, except for unrecognisable debris ; and three contained remains 
of morsifms, in one case a fully developed dy being completely hollowed out. A 
possible explanation of these facts is that a pupa once attacked by a Midilla may be 
hyper- parasitised by the Stomatoceras at any stage in the development of the former.* 

Parasitic Bombyliids. 

No results have so far attained iny effotts to ascertain definitely the part played 
by the various parasitic species in reference to morsitans. Large numbers have been 
caught during the last couple of months at the few spots where dowers are now to be 
found, and some have been kept alive in captivity up to three weeks, so that I expect 
to be able to settle the question later. 

Breeding Season. 

There has been no definite cessation in the production of pupae throughout the dry 
season, though very small numbers only have been obtained from a long series of 
captured flies. Emergence has occurred throughout. Now, as the dry season draws 
to a close, pupae aie being produced more freely. 

Relationship of the Fly to the larger animals. 

Having worked mainly in districts where some game is constantly to be found, one 
is perhaps hardly in a position to express an opinion as to whether or not its presence 
is vital to the fly, but it is a frequent experience that an abundance of flics usually 
indicates the presence of game or that game has recently been in the neighbourhood. 
I believe that a habit of following herds of game is the explanation of a fact known 
to all who travel frequently in fly areas, namely, that on some days, when the air is 
perfectly still, flies are met with in abundance, whereas a day or two later perhaps, 
under the same conditions, only a few may be met with. In passing along open roads 
with a breeze blowing the numbers of the fly hovering round seem to me to some 
extent to be determined by the direction of the wind, the flies scenting one better 
with a following or head wind than when the breeze blows directly across one’s path. 


*[A more probable explanation is that the Stomatoceras is a super-parasite or competitive 
direct parasite of the Glossina which by its quicker development can beat the MuUUa, 
and may indeed incidentally attack the larva of the latter. — E d.] 
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It is frequently said that the Hy is to be found in regions where the game 
is " practically extinct ” or absent, but I would point out that such expressions are 
usually employed from the hunter’s point of view and more often than not are to be 
interpreted as meaning that game is not sufficiently abundant as to make shooting 
worth while, when so much can readily be obtained elsewhere, or that such game as 
there is has become excessively wary from continual persecution. In the wet season 
the height of the grass, which renders all except the main paths impassable, makes 
it difficult to form any opinion as to the amount of game present, and in the dry 
season much of the ground gets baked almost as hard as stone, so that the smaller 
animals leave no spoor. 

The powers of flight of the fly are good, and it is probably able to detect its prey, 
when it requires food, at a long distance, a faculty that may be an important factor 
in determining its well being, especially in the female, which tends to seclude itself 
in the later stages of pregnancy. The elaborate antennae, and the special sense- 
organ connected with them, which, judging by the habits of the male are not employed 
for the purpose of discovering the opposite sex, would seenr to bear this out. Its 
food is in concentrated form and of the highest possible energy value, so that it 
requires a meal every five or six days only. The presence of a large number of game 
animals is not therefore essential to its existence. 

In all the districts in which the fly has been studied, baboons occur sometimes in 
very large troops, and the presence of pupae in some numbers among the rocks which 
these animals frequent may indicate that the fly derives some subsistence from them, 
especially as they occur in places where other animals are largely absent. 

With regard to the other possible sources of food, it is difficult to believe that any 
material amount can be derived from birds, for captive flies in wide-mouthed jars 
when afforded an opportunity of feeding on fowls have the greatest difficulty in 
obtaining blood through the feathers, so that probably certain birds only, e.g, vultures 
with bare necks, ever afford a meal in nature.* Moreover, in a series of 300 flies 
containing recognisable blood examined by the Koyal Society’s Commission avian 
blood was only found in 1 per cent.f 

The supposition that various cold-blooded animals may supply blood seems to be 
negatived by their very scarcity. The larger lizards, monitors for example, which I 
have often studied elsewhere, are here extremely rare, for I have seen four only in 
the course of the year. Agamid lizards are by no means common in the fly areas, 
and one can hardly conceive seriously of the active little Lacertidae, which are 
numerous, as contributing materially to the food supply of the fly. A test with toads 
and with various tree-frogs proved negative. Other reptiles, which arc scanty, 
need hardly be taken into consideration. 


^[Compare the observation by Mr, LI. Lloyd on p. 77.— Ed.] 

t[The evidence that G. morsiians does not normally feed on non-maininalian blood is 
not quite so conclusive as might appear from these statements. In Northern Rhodesia, 
Kinghorn, Yorke and Lloyd record (Ann. Trop. Med. Par. vii, 1913, p. 282) that out of 
82 flies containing recognisable blood no less than 12, or 14‘6 per cent, contained nucleated 
red cells. Moreover, the preference of G. palpdis for reptilian blood, which has been 
clearly proved by observations in the field -quite contrary to the laboratory results— 
shows how dangerous it is to make assumptions as to the natural food of these insects 
based merely on the behaviour of captive flies under unnatural condUions. — Ed.] 
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Artificial Breeding Places. 

A large number of these have now been constructed. At Rifu, in the proclaimed 
area, twelve large trees, comprising ten species, were felled in early August at distances 
of about a quarter of a mile apart along the old path running from Kuchuru to 
Maganga’s, and the ground beneath them was thoroughly loosened and pulverised. 
Twelve more trees were felled at the same time along the path running down the 
south boundary of the Lingadzi estate towards Kasache. In this locality there was 
very little choice in regard to the species of the trees, so that ten of the twelve were 
the same. 

The greater part of this work has however been carried out in the vicinity of Mzeze, 
close to Monkey Bay, where an attempt has been made to establish the breeding places 
on a definite scale. The locality was selected because it is traversed by the main 
path to Dedza and the north, because the various types of country afiected by the 
fly are present, and because in this neighbourhood I am best acquainted with the fly 
distribution, outside the proclaimed area. 

The proximity of breeding places to paths in this country does not in my experience 
result in material increase in the number of pupae found therein, for except along the 
trunk roads there is very little traffic, the natives having no trading instincts and little 
tendency to wander far afield from their villages. So far as possible however breeding 
places have been placed along the roadside, hut the game paths which run in all 
directions were too sinuous so to be dealt with. 

The work was commenced by cutting a base line of a mile running N.W., the road 
deviating to such an extent, in spite of the absence of natural obstacles, first on one 
side of this general direction and then on the other as to be useless for my purpose. 
Erom the base line on the east side eight parallel traverses running due east were 
made in the mile, being marked in such a way as to be found easily at any future 
date, and along each of the traverses eight breeding places, and in some cases ten, 
spaced as regularly as possible, were formed by felling trees of various kinds. The 
first three traverses pass through woodland composed of low shrubs growing so 
densely as to make one’s passage difficult, and the remaining five pass through thorn- 
bush country. 

The second square mile is on the opposite side of the road and contains four 
traverses, each running due west, with four artificial breeding places along each. 
Two run through dense woodland and two through thorn-bush. 

In some of these breeding places the natural soil has been replaced by soil brought 
from natural breeding places, and in others the earth has been well mixed with frag- 
ments of rotting w'ood and bark, with earth from termitaria, and with antelope 
droppings, the latter method being the only available means of imparting an odour 
of game to the places, with the idea of ascertaining whether the choice of the fly can 
be in any way influenced. 

In both of the square miles the great majority of the natural breeding places have 
been eliminated, pupae and pupa-cases having been previously collected. The work 
of disposing of the fallen trees turned out to he easy, for fires made of collections 
of portable timber piled up round the larger trunks smouldered away for days, 
and in most cases required to be tended once only before all was consumed. 
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EffMt of Bush Fires on the Distribution of the Fly. 

On my return to the proclaimed area in the first week in June, I found that the 
abourers who had been employed in clearing the road running west from Domira 
Bay had fired the grass and that the flames spreading before the southerly breeze, 
which seems to blow at this season almost constantly from that quarter, had extended 
right up to the chain of villages along the banks of the Lipimbi to the north, where 
they had died out at the edge of the clearings round the villages. The result was a 
marked diminution in the numbers of flies in the burnt area, so much so that one was 
almost free from attack when hunting for pupae, of which a fair number were obtained. 
But on camping at the spot where on the banks of the river I have stopped previously 
in comfort for weeks, 1 was so beset with flies in my tent that I found it necessary to 
move, and the natives informed me that they were bitten occasionally in the villages, 
even though there were extensive clearings all the way round. I have no doubt that 
the flies had come in partly as a result of the fires and partly owing to the driving 
away of the game. But apart from these flies there were pupae enough under logs 
untouched by the fires soon to repopulate the burnt area. In the Lingadzi area, 
which had not been burnt, I was so beset by the fly on proceeding to make artificial 
breeding places that I gave it up for the time being and fired' the grass extensively, 
the result being that two days later two flies only were encountered. 

I endeavoured to obtain evidence of the retreat of the flies before the flames by 
shooting some of the birds which are attracted in considerable numbers to hawk 
insects driven out, but I did not find any tsetses in the stomach contents. 

I may remark incidentally that by obtaining birds under these conditions one finds 
the stomach absolutely packed, so that ample evidence as to what insects birds do 
really eat could readily be obtained. 

The flames are not to any extent instrumental in burning up the dead trees w'hich 
form so large a proportion of the breeding places, the fact being that the fires are too 
fleeting as a rule to do more than just char most of the logs, which are also protected 
by dust and by earthy deposits of termites. 

Systematic burning of the grass is not in my opinion likely to be of value for 
controlling the fly, because over much of the fly country the grass is patchy, so that the 
fires fail to spread, and in some regions it will not burn till late on in the dry season, 
when the fly is able to find refuge in areas burnt long before. 

Where the fires have been extensive, most of the game seems to be driven ofl and 
to remain for the time being in other parts, with the exception of wart-hog, which 
then grubs up roots. This animal therefore probably provides food for the newly 
emerged flies. 

Proportion of Sexes. 

Confirmation has now' been obtained of the theory — which as I now see was 
originally advanced by Lloyd (Bull. Ent. Kes., iii, p. 235)— that the male flies, the 
majority of which I have found to be replete and which do not attempt to bite, 
attend on possible hosts in the anticipation of securing females coming to feed. 
. When the host rests, so that there is less likelihood of the females being attracted, 
the majority of the flies retire. 
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The males 4o not hesitate to attempt to pair with the females whatever their con- 
dition, so that in the case of the females, those at all events which arc pregnant, 
there must be a constant effort to evade capture, for there is no mechanical device, 
such as the sphragis of the Acraeine butterflies, to protect them when once fertilised 
against further assault, which in the case of captive females seems to render them 
liable to abort. 

As I have before noted, marriage takes place by capture, and as in such cases with 
other insects (the Acraeinae, for instance) the female is seized in the air, pairing taking 
place when the couple fall after a flight of variable length. This explains how it is 
that the sitting female flies escape molestation. I have repeatedly noticed that a 
female with flaccid wings introduced into a jar containing males is not troubled so 
long as it holds on to the gauze over the mouth, whereas if such a female is dropped 
in, so alert are the males, being on the qui vive perhaps on account of its note of 
protest at being handled, that it is seized even before it reaches the bottom. 

It is a common experience when one is moving that some of the flies, presumably 
all males, which have been hovering round have suddenly formed a buzzing knot 
and have temporarily disappeared, vieing with each other presumably for the 
possession of newly arrived females, and it was thought pro^ble that in the event 
of a female being anxious to evade capture by them it would settle in the vicinity, 
awaiting a further opportunity to make an attempt to feed. 

The readiest method of obtaining tsetses is for the collectors to catch them off each 
other, and this is doubtless the method adopted by most workers, the results showing 
that the females invariably bear a small proportion to the males. The following 
table gives the data within my own experience hearing on the point 


Locality. 

Season. 

No. of days. 

Males. 

Females. 

i Approximate % of 

1 females in total 
! captures. 

Matumbas, 

Proc. area 

Nov. 1914 

(dry) 

8 

346 

135 

27 

Lingadzi, 

Proc. area 

Dec. 1914 
(dry to wet) 

13 

1694 

295 

15 

Lingadzi 

Feb. 1915 
(wet) 

12 

1788 

264 

i 

12 

Monkey Bay . . 

May 1915 
(dry) 

12 

1598 

S4 

5 

Monkey Bay . . 

Nov. 1915 

8 

651 

28 

4 


It is recorded also in the report (no. 16) of the Sleeping Sickness Commission of the 
Royal Society that during five days in October 1912, Staff-Sergeant Gibbons took 
in the proclaimed area 472 males and 69 females, thus approximately 12 per cent, 
being females. 
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But very different figures ate obtained if captures of flies which have settled iieur 
to the posihle host ate included. As the easiest method of secutmg these an umbrella, 
„„aer which the flies will settle at any time during the day, was cai-nwl. 
of captures was made daily from 7 to 11 a.m. and from 3 p.m. to dusk by two boys, 
one cMryimi the umbrella and the other catching the flies, while at the same time 
two othM boys a short distance away took flies in the usual way oft each ot er. 
The results tabulated below are striding 


Plies caught 7 to 11 a.iii. 


Flics caught 3 p.m. to dusk. 



Under umbrella. 

In usual way. 

Under umbrella. 

In usual way. 

Date. i 

0 

^ $ 

0 

? 

0 

9 ' 

. 

$ 

23 Nov. 

41 

' 21 

25 

6 

17 

13 

25 

1 ; 

0 

24 „ 

19 

15 

39 

3 

; 30 

14 

18 

4 

25 .. 

44 

; 28 

37 

4 

1 48 

19 

40 , 

6 

26 ,, 

53 

i 24 

49 

0 

! 20 

26 

24 

1 

27 „ 

16 

' 7 

14 

7 

i 

2 

11 ! 

2 

29 „ 

30 

: 1' 

35 

3 

16 

i 

i 3 

14 

0 

Totals 

. 203 

; 112 

199 

' 23 

j 140 

! 77 

j 132 

i 


The proportion of females captured under an umbrella works out therefore at about 
35 per cent for the morning and 35 per cent, for the afternoon, whereas when captures 

i. .h. -.1 e. 1.10. ;• I". 

afternoon. None of the females showed evidence of having fed recen . } . 

Dunn, the heat of the dav, from about 11 to 3, the numhers ot momtans on the 
wiiKT are much diminished, as is shown by data given ni a subsequent 
biPl bavc never found that, as stated by Lloyd in bis notes on the species 
(Bull. Ent. Res., iii, , 235), they then disajqiear 
for they have been obtained here on the hottest days with a ^™ ph^ 
isolated flies may even be encountered over dambos and cleared «P^ “ ^ J \ ^ , 

The idea then suggested itself to me that an investigation of the J™ 

at this tiinebytLfliesmightthrowfurtherhght on the special habite^^ 

seeing that though the sexes emerge in about equal P-por -ns mm pipa boft 
bred and obtained in natural breeding places, the males still exceed the females 
even when the flies are captured by a special method. 
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There is no evidence of female migration to account for this, and over the greater 
part of the fly area of Nyasaland migration hardly seems possible, unless it takes place 
to the east over many miles of open water or to the west over mountain ranges and 
many miles of open country, for series captured down a stretch of 150 miles of the 
area which runs north and south have always given about the same low percentage 
of females. 

Careful examination of thorn bushes and other low trees failed to reveal the 
presence of sitting flies, but they were found on the larger trees, baobabs in particular, 
and a first impression that the females here occurred in greater proportion has been 
confirmed by a scries of captures, which have shown that occasionally they may even 
exceed the other sex. The females are to be seen deep in the recesses between the 
buttresses and component parts of the trunk, and in the hollows and fissures of the 
bark of the older trees, and they often occur high up and far out of reach. The males 
on the other hand seem to rest as a rule in more obviou s positions. During the cooler 
hours both sexes can still be found, but they are by no means so numerous. 

For the sake of comparing data, captures were effected- for six consecutive days, 
from 7 to 11 a.m., 11 to 3 p.m., and from 3 p.m. to dusk (about 6.30), on each 
occasion by four boys under supervision. During the morning and evening shifts 
flies on the collectors and hovering round them were taken. During the mid-day 
shift the collections on three days included flics taken off baobabs and on the 
journeys to and from camp ; on the fourth day flies off baobabs alone ; and on 
the fifth and sixth days flies off certain other trees as well as baobabs. The data are 
given in the table on page 43. 

The proportion of females captured in the ordinary way during the morning and 
evening hours works out at 12 per cent, and 10 per cent, respectively, whereas when 
the flies were taken during the mid-day hours, mostly off trees, a percentage of 43*5 
was reached, a close approximation to equality. 

It was very obvious that a far greater number of the female flies caught on the 
trees had recently fed than of those captured othervdse, and there was a marked 
difference in their behaviour when placed in jars, those off the trees remaining quietlv 
sitting on the side when the hand was placed over the jar, whereas the second series 
became clamorous at once, running to and fro over the gauze and from time to time 
thrusting through their probosces. In view of the importance of the question I made 
some attempt, as will have been seen in the table, to estimate the degree to which 
the female flies in each case were replete. I must admit however that an estimate 
of this kind is necessarily liable to serious error, for, other considerations apart, there 
is the question of pregnancy to be taken into account, and many have since produced 
larvae ; though it is easy enough to distinguish a newly emerged fly, or one that has 
not fed for some days from one that has fed a day or two before. 
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Details as to further captures during the heat of the day from baobabs and two 
other species- of large, trees; on each occasion by four collectors, arc given in 
the following table 



Date. 


Flies off trees. 

Males. i P(^males. ! 

Remarks on Female.s. 

22 

Nov. 


10 

' ! 

All replete. 

23 



9 

D 

8 

24 



11 

: 19 

^10 






i 3 i „ 

25 



15 

18 

14 

20 


i 

14 


fl2 

111 h » 

27 



24 

^ 29 1 

fl8 





:i 

- 7 i „ 

Totals 

83 

105 



In this series the females amounted to no less than 55*8 per cent, of the total catch. 
Data concerning the flies taken on the wing at tlie same time by the same collectors 
while walking between the various trees, which are usually few and far between, are 
given below 


riies on the wing and on coUectoiv. 


Date, 


Remarks. 


Males. Females. 


22 Nov. 

23 „ 

24 „ 

25 „ 

26 „ 

27 „ 


10 

15 

7 

8 

14 

5 


6 

2 

2 

5 

6 
2 


None replete. 


Totals 


59 23 
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Ie this series the females form 28 per cent, of the total captures, and the figures 
demonstrating that a relatively greater number of females -are abroad during the 
hot hours lends support to tlie argument, which is further borne out by a little evidence 
tending to show that females may be taken in greater numbers in the ordinary way 
on the outskirts of the fly areas. Captures were effected in two localities on the same 
days by an equal number of boys, two in each case, the flies being abundant at one of 
these places (west of the road) and always scarce at the other (east of the road). 
The results are tabulated below ; 


Captures cast of road. Captures west of road. 



; Males. 

I’c males. 

Males. 

Females. 

29 Oct. 

2lj 

s 

188 

7 

30 „ 

10 

4 

00 

8 

1 Nov. 

15 

1 

87 

1 

2 

8 

4 

89 

1 

4 „ 

8 

1 

95 

. 

0 

0 „ 

10 

8 

46 


5? 

15 

1 

47 

1 

8 „ 

19 

1 

88 

1 

! 

Totals 

112 

18 

6,51 

j 28 


The proportion of females in the total captures works out in the first case at nearly 
U per cent., and in the second at 4 per cent. 

The sum of evidence therefore goes a long w^ay towards establishing what becomes 
of the missing females, and I am convinced that were it possible to include the females 
which one so often finds alone at breeding places, equality would be attained. 

The follomng is the suggested interpretation of the facts observed : — The males, 
most of which are already replete, attend man largely to await the arrival of females 
coming to feed, hence the inequality in numbers in ordinary captured series ; for 
whereas the males have a double object, the females have that of feeding only. On 
arrival the female may be secured by one of the males, or if pregnant, may be driven 
away in its endeavours to escape their attentions, then settling near by and renewing 
its attempts to feed from time to time. Having fed, it retires to the shaded recesses 
of large trees or to breeding places more or less remote from where the flies happen to 
be massed at the time, its object being to keep free from the males. As there is so 
great an increase in the numbers of the females taken ofi the trees and by other special 
collecting methods, it is practically certain that the sexes exist in the same area in 
equal numbers in accordance with the expectation from laboratory results. 
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Lines for future research. 

An important point for future investigation will be as to the varieties of trees on 
which the flies settle for a lengthy rest, for hitherto in the Monkey Bay district I have 
found three only, the baobab, tamarind, and a tree much like our Enghsh plane. 
The baobab, which is especially favoured, affords comparatively dark well-shaded 
hollows in which the fly can rest comfortably and more securely than in more exposed 
situations. The general scheme of colour of the fly approximates so closely to that 
of the bark of these trees as to make it difficult to detect the sitting insects, a fact 
probably of material importance, seeing that the replete and gravid flies are quite 
unable to run with the vigour they exhibit under normal conditions, and fly slowly 
and heavily and by short stages only. On the other hand, though the coloration 
of the fly does harmonise exceedingly well with that of the tree, it is by no means 
easy to distinguish the insects on various other trees which, so far as I have yet 
ascertained, are not regularly favoured. No trees exhibit commonly the recesses 
usual in the case of the baobab, and the fly must be cooler and more sheltered from 
the breeze than it would be on the small trees and bushes. 

It is obvious that any attempt to control the fly by systematic capture would be 
more likely to meet with success if the flies were taken off the trees, but at the hours 
most favourable for such work it is so exceedingly hot that 1 very much doubt 
whether natives could ever he persuaded to carry on such work systematically and 
thoroughly. The ground is unpleasantly hot even to the European’s foot protected 
by heavy boots, so that it is not infrequent to see natives jumping from tuft to tuft 
of dead grass in the hope of obtaining relief. It has been a matter of difiiculty to get 
carried out even the small amount of such work that I have found necessary. 

I am now about to test the value of bird-lime traps on these trees. 

The Breeding Season. 

Judging by the number of pupae now obtained (October 1915) from captive flies, 
the breeding season for G. morsifans is in full swing, just as the rains are about due, 
and there is a marked shortening of the pupal period, which now averages about 
21 days only, my figures being based on data obtained from 30 bred pupae. It seems 
that much earlier in the dry season the pupal stage may last certainly as long as ten 
weeks, hence, as I have previously pointed out, the discrepancy in figures which 
various workers have given. 

This variability in the rate of development obtains also in the case of Mutilla 
ghssime, Eu^elminus tarsatus, and the Stomatoceras, and doubtless enables the race 
to tide over the trying period of the dry season when the conditions of life must 
threaten the existence of the images. 

Glossina morsitans and Large Game. 

In the British Medical Journal of 25th September 1915 appeared a paragraph 
stating that a large area of territory in Nyasaland has been thrown open for free 
shooting and that a thorough endeavour is to be made to clear this of tsetse-flies by 
driving out or killing off the game. The territory referred to, a portion of which I 
examined last year, is situated in the Marimba district and is said to be richer in game 
than any other part- of the Protectorate. 
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I take this opportunity of expressing the opinion that no definite result whatever 
can be obtained by the measure. The fly area is continuous with large areas in 
Korth-Eastern Rhodesia. The territory is very extensive and sparsely populated, 
and the game, if severely harassed, will retire to Rliodesia during the dry season, when 
only it is possible to hunt, returning in the wet, and probably bringing more flies 
wuth it.* As professional hunters have informed me, this movement is known to 
occur with the larger game, elephant in particular. 

A very small party of white hunters is likely to be available, so that, so far as I can 
see, the only outcome will be unlimited* and free shooting for the few fortunate people 
who happen to be within easy reach of the game country. 


SUPPLEMENTARY REPORT. 

Resting Habits of Glossina morsitans. 

The resting habits of the flies, as described in my last report, have been further 
studied at Monkey Bay, at Rifu, and other localities with a view to ascertaining 
whether any trees other than the three species favoured by the flies near Monkey 
Bay are utilised. It has been found that, thougli baobabs are certainly preferred, 
any other large tree will serve. In the neighbourhood of Rifu baobabs arc absent. 
It seems that large trees only are utilised, for no flics have been found resting other 
than momentarily on the thorn and other bushes which make up so largely the wmoded 
countiy occupied by the insects. 

The stomach contents of ten lizards captured on baobabs in the fly area were 
examined, but in no case w^ere tsetse remains found. 

Attempts have been made to take advantage of the resting habits of the 
flics by fixing in the recesses of various baobabs on all sides sheets of brown 
canvas-backed paper smeared wdth birdlime, and well protected by thatch from 
sun and breeze. A few flics were caught by this means, but the results were 
disappointing. 

Thatched shelters, birdlimcd on the inner side, w^erc also put up close to the trees, 
some high up on poles, others at a Iowtt level, but no results w^ere obtained, nor were 
many flies caught w^hen such shelters w^ere carried during the heat of the day in fly 
infested country. 

Artificial Breeding Places. 

Results have now been obtained. At Lingadzi, a,s already reported, tAvelve trees, 
ten of which ^vere of the same species, w^ere felled in August last and arranged as 


*[ In this connexion the result of a very similar experiment in Southern Rhodesia is 
worth noting. The fly areas in the Mafungabusi district w^ere recently thrown open to 
indiscriminate shooting for one year. At the end of that period the Government 
Entomologist visited the locality in order to report on the results ; he found that no 
appreciable diminution of the game, with the exception of elephant, was yet apparent, 
and the tsetse appeared to be still extending its range in continuance of the moveraent 
noted during the past eighteen years. — En.] 
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artificial breeding places. From beneath nine of these no less than 59 living pupae 
of morsitans and 39 cases were obtained a few. days ago [January 1916], the remaining 
three trees being unapproachable on account of floods. The number of pupae there 
obtained have exceeded expectation, and it would almost appear as if the flies had 
exercised a judicious selection in their choice of places for the reception of their pupae, 
preferring artificial ones which fulfil presumably all their requirements to the natural 
ones, many of which cannot in respect of drainage, protection from sun and rain, 
etc., be as wholly satisfactory. The country at Lingadzi is of the type most favoured 
by the fly in this Protectorate. 

From the twelve similar breeding places comprising ten different species of trees 
felled near Rifu 20 pupae and 19 pupa-cases were collected at about the same time, 
no tree in particular being favoured. A larger number was hardly to be expected 
in this locality, owing to the stony nature of the soil and the numerous natural breeding 
places afforded by rocks. 

Thirty of the artificial breeding places arranged on a large and systematic scale 
over two square miles near Monkey Bay, which were recently searched, yielded 98 
pupae and 34 pupa-cases, an average of about four to each place. But, as I have 
before noted, there has been a very marked falling off in the numbers of the flies in the 
neighbourhood recently, so much so that one may now pass along the road rutming 
north with almost complete immunity from attack, whereas nine months ago a buzzing 
swarm of flies invariably followed in pursuit. This, as T believe, has been brought 
about by the agency of the parasite Mtdillu glossinae, Turner, which in August and 
Soptember was found to liave parasitised a very high percentage of the pupae. It is 
not attributable to any withdrawal of the game, for several small herds of water- buck, 
female kudu, and three large herds of eland, besides wart-hog and the smaller 
antelopes, bush-buck, impala and duiker were to be found almost day by day. 

The possibility of checking the flies through artificial breeding places has therefore 
been established, the results at Lingadzi almost suggesting that control could be 
effected without the expense of eliminating other than the larger natural breeding 
places. One realises of course the impracticability of the application of the method 
over the vast fly area of Nyasaland, which, as I see in the report of the Sleeping 
Sickness Commission of the Royal Society, is estimated at 5,000 square miles, but it 
would certainly seem feasible to employ it over small areas, those in proximity to 
trunk roads or to important centres. The high road from Zomba to Fort Johnston, 
for instance, runs for several miles to the north of Liwonde through a fly area, which 
then deviates from the road, the country being less favourable to the fly. To the east 
the area is limited by the river Shire at no great distance, and to the west by hills and 
by more open C{)untry, not more than a mile or two away, so far as memory serves 
me. It should be possible to make a broad clearing at either end of the area where 
it touches the road, and then artificial breeding places should be constmeted within 
the area so cut off. The possibilities of the transfer of flies across the clearings by 
moving game might perhaps be obviated by means of a wire fence. 

Some similar measure may be required when, as anticipated, the projected railway 
from Blantyre is carried north through the fly area. I have repeatedly noticed in the 
Southern Provinces of Nigeria that the railway is responsible for the transfer from place 
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to place of Glossina palpalis^ the flies frequently travelling in the carriages. It is to 
be supposed too that they there accompany cattle brought in open trucks through 
the fly areas in the north for slaughter in the south. 

Expulsion of the flies might possibly be effected through the elimination of the 
larger trees favoured by the flies as resting places. Much of the fly area does not 
seem favourable to the growth of these trees, so that they are comparatively few and 
far between, and the measure is not so impracticable as might be anticipated. 
Baobabs on account of their gigantic girth would offer the main difficulty, but this 
could doubtless be overcome by the use of explosives. 

A more ideal method would of course he the felling of all large trees and their 
utilisation as artificial breeding places, but the disadvantage would be the difficulty 
of discovering all at such times as it became desirable to collect the pupae. 

Parasites. 

I have endeavoured within the last few days to ascertain further whether Mulilh 
ghssime is included among the Mutillids found in the Proclaimed Area. A large 
series of species of this family has been obtained over a stretch of sandy soil about 
half a mile long and 200 to 300 yards broad surrounded on all sides by lower lying 
ground, now swampy. M, ghssime is not among these, but the astonishing number 
of various Mutillids found doubtless indicates the modifying effect of ground water- 
logged in the wet season on the distribution of these insects. 

Three female M. ghssime, which emerged from wild niorsilans pupae on 5th, 
11th and 19th October respectively, were paired with a male on the day of emergence 
and kept in jars each containing twenty pupae deposited by captive flies between, 
20th October and 8th November. 

Three offspring of female A, all females, emerged from the pupae between 7th and 
11th December. Five offspring of female B, two males and three females, emerged 
between 8th and 20th ; and three, a male and two females, the offspring of female C, 
emerged between 19th and 24th December. Tsetse have emerged from many of the 
pupae, but there still remain some which may yield more Mutillids at another season. 

Though this breeding experiment confirms previous results I am not of opinion 
that it affords adequate evidence as to the fertility of the parasite, for the females 
did not thrive in captivity, as did others early in the dry season, and in consequence 
various other experiments of a like character were brought to a premature close. 
A far lower percentage too have emerged latterly from pupae found in the vicinity 
of Monkey Bay. 

Various captured specimens of the Bombyliid fly, TkyridarUhrax abruptus, Lw., 
were placed between 19th and 30th November in jars containing pupae deposited 
by captive flies between 7th and 14th November. On 20th December one of the 
offspring of these flies emerged, and between that date and 24th three more. This 
Bombyliid is therefore a direct parasite of morsitafis pupae. 

The flies are by no means easy to deal with in captivity, for they dash themselves 
''^Idly against the sides of the jar, so that they soon lose all the hairy covering of the 
body and the wings break off short, but some feed freely and can then be kept alive 
lip to a week. 



50 


W, A. LAMBORN— SUPPLEMENTARY REPORT. 


A further difficulty in regard to all the parasite work that has been undertaken has 
been that it has necessarily been conducted under the disadvantages of life in a 
tent, 

[The interesting and valuable investigations which are being carried out by 
Dr. Lambom, at considerable personal risk, in the Sleeping Sickness Area of Nyasaland 
have been temporarily suspended, his services having been lent by the Imperial 
Bureau of Entomology to the East African Expeditionary Force —Ed.] 
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OBSERVATIONS ON SOME RECENTLY DESCRIBED COCCIDAE. 

By E. Ernest Green, F.E.S., F.Z.S. 

Psevdococcus hicaud^us, Keuchenius, Medel v.h. Besoekisch Proefstation, Djemba, 
No. 16, 1915, p. 63 [see also Review of Applied Entomology, Nov. 1915, p, 647]. 
The author’s detailed description of the supposed new species shows quit% clearly 
that he is dealing with Psevdococcus virgatus, described by Cockerell in 1893. The 
species occurs commonly throughout the .tropics of both hemispheres and has been 
described by different authors under several names, e.g. ceriferus (Newstead), talini 
(Green), and marchdi (Vayssike), 

Fiorinia morrisi Brittin, Trans. N.Z. Inst., Wellington, xlvii, 1914 (issued July 1915), 
p. 149 [see also Rev. Appl. Entom., Dec. 1915, p. 74]. 

Through the courtesy of the author, I have had an opportunity of examining 
typical examples of this insect, and find that they agree with examples of F, asteliae 
(ex coll. W. M. Maskell). Fiorinia asteliae is now considered to be a synonym of 
F. gigas of Maskell, and both have been rightly relegated to the genus Leucasjns. 

Fiorinia rmshlli, Brittin, loc. cit., p. 157. 

After examination of specimens received from the author, I am convinced that this 
species also should be referred to the genus Leucasps. I append drawings of the 
posterior extremity of the nymph (fig. 1, a) and of the adult female (fig. 1, 6). I am 
puzzled by the author’s representation (loc. cit., fig. 3) of the pygidium of the adult 
female. It will be seen that this agrees, more or less, with my %ure of the nymph, 
except that it shows circumgenital glands, which, of course, are never present in the 
nymphal stage. The species appears to be distinct, but approaches kermanensis of 
Lindinger. 

Pinmspis nitidus, Brittin, loc. cit., p. 15L 
This proves to be Mytilasjiis gryriformis of Maskell. 

Lecanium arrmtum^ Brittin, loc, cit,, p. 152. 

Mr. Brittin now informs me that he has been able to identify this insect with 
MaskelTs CtenocUtm sjrinosus. 

Scutare fimbriata, Brittin, loc. cit., p. 158. 

I should refer this insect to the genus Rhizococcus, The author describes a 
puparium,” but I have failed to find (in specimens received from him) anything 
that can be compared to a true puparium. The dorsum of the insect has a very thin 
coating of translucent wax which gives it a pruinose appearance, and in the early 
(0250) d2 
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adult female there is a more or less complete fringe of waxy lamellae. The latter 
character is merely an exaggeration of the condition found in Rhiz. pukhellus, in 
which species the marginal spines are said to give rise to long glassy tubes which 
form a fringe. 



Fig. 1. Fiorinla nmkelU, Brittiu ; posterior extremity of (a) nymph, 
(&) adult female ; X 280. 


Cryptococcus midatus, Brittin, loc. cit., p. 160. 

This name must fall to Maskell’s Sphaerococcus parvus~now placed in the distinct 
genus Kuwanim. It is not surprising that Mr. Brittin failed to recognize his insect 
from MaskelFs description and figures, which are quite inadequate and even 
misleading. 
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REMRKS ON COCCIDAE FROM NORTHERN AUSTRALIA-IL 
By E. E. Green, F.E.S, F.Z.S. 

Further collections from Mr. G. F. Hill, gathered in the neighbourhood of Port 
Darwin, have produced several interesting new species which are described below, 

Aspidiotus destructofi Sign. 

On foliage of Pandanus odoratissimusy Darwin, N. T. (Hill, no. 636). These 
puparia have a rather more brownish tint than is usual in the species. 

Aspidiotus fodiens, Mask. 

On Melaleuca kucadendron, Koolpinyah, N.T. (Hill, 17, 18), and on Pithecohbium 
moniliferum, Stapleton, N.T. (Hill, 637). Tn the older examples from 
Melaleuca the pygidial lobes are w^orn and are not of such a regular outline as in the 
fresher material from Pithecohbium, but the two forms agree in all essential characters. 

Aspidiotus orientaliSi Newst. 

On Ficus orbicularis (Hill, 23), and on “ Milkwood Tree ” (Hill, 24), Darwin, N.T. 
Also “ on undetermined introduced tree ” (Hill, 639). 

Aspidiotus unilobis, Mask. 

On Melaleuca kucadendron, Koolpinyah, N.T. (Hill, 18, 19). And on the same 
plant at Stapleton, N.T. (Hill, 638). 

Aspidiotus (Aonidiella) miniatae, sp. nov. 

Puparium of female small, circular, moderately convex ; dull ochreous white ; 
pellicles proportionately large, reddish or reddish-brown. Diameter 0’75 to 1 mm. 

\ 





Fig. 1, Aspidioius miniatae, ap. n. ; pygidium of adult 
X 280. 


AQult female broadly oval. Pygidium (fig. 1) without circumgenital pores. 
Median lobes small but moderately prominent, constricted at base, hatchet-shaped, 
the outer margin evenly rounded. Lateral lob^s (three on each side) represented 
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by marginal prominences. Sq^uames very delicate and inconspicuous, tbe two 
immediately following the second lateral lobe irregularly fimbriate and considerably 
longer and broader than the remainder, which are almost spiniform. There are five 
pairs of small but well-defined claviform paraphyses, situated in the spaces between 
the lobes. Anal orifice small, at rather less than one-third of the distance from the 
extremity to the base of the pygidium. Two series of oval dorsal pores on each side, 
running diagonally from the margin between the second and third lateral lobes. 
Numerous long tubular glands open on to the extreme margin. Length 0*5 to 0 *9 mm. 

On tmgs of Eucalyptus miniata, Darwin, N.T. (Hill, 22). 

Aspidiotus (Aonidiella) subcuticularis, sp. nov. 

Female puparium completely buried beneath the cuticle of the leaf, the reddish- 
brown larval exuviae partially exposed. The rest of the puparium is closely adherent 
to and difficult to separate from the superimposed cuticle. Its presence is indicated 
by very inconspicuous blister-like swellings on the surface of the leaf. These vesicles 
have a diameter of from 2‘0 to 2 '5 mm. Nymphal pellicle with a denser median 
area. 

Male puparium slipper-shaped, exposed, but sunk in a shallow pit, or surrounded 
by a slight tumescence of the tissues. Exuviae thinly covered with whitish secretion, 
with a raised white ring and central boss, and surrounded by a narrow dark brown 
zone. The puparium is extended posteriorly by a paler reddish-brown appendix. 
Length approximately 1 mm. 



Adult female circular or broadly oval, the posterior extremity somewhat pointed. 
Rudimentary antennae with a single longish stout seta. No parastigmatic pores. 
Pygidium (fig. 2) deltoid, the sides converging evenly to the pointed extremity. 
Median lobes large and broad, closely approximated ; so deeply indented on the 
outer edge as to appear almost duplex. A small conical lateral lobe on each side, 
situated close to the median lobes. Both median and lateral lobes with a translucent 
marginal area. Squames small, slender and inconspicuous—two between the median 
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and lateral lobes, two or three just outside the lateral lobe, and one or two beyond 
the outer pair of paraphyses. Spines rather large and more conspicuous than the 
squames. Paraphyses clubbed, large and conspicuous ; two pairs on each side, the 
inner pair longest, arising from the interval between the median and lateral lobes, 
the outer pair arising from an indentation at a short distance beyond the lateral 
lobes. Anal orifice very small, near the extremity. No circumgenital pores. A 
transverse series of chitinous thickenings across the base of the pygidium. Length 
approximately 0*75 mm. 

On the upper surface of leaves of Ficus orhicuhris, Darwin, N.T. (Hill, 23), 

This insect is a true “ mining scale,” the puparium being completely covered by 
the actual cuticle of the leaf. The peculiar paired and clubbed paraphyses sufficiently 
distinguish the species. 

PoROGY.MNASPis, gen. nov. 

Female puparium consisting of the enlarged nyrnplial pellicle, with or without a 
superimposed larval pellicle, but without any secretionary appendix or covering. 

Male puparium with an oval or ohlong secretionary appendix, with the larval 
pellicle situated at the anterior margin. 

Posterior extremity of nymphal pellicle with prominent lobes, broad fimbriate 
squames, and conspicuous semilunar marginal pores, as in Parhtoria and Leticmpis, 

Adult female entirely enclosed within the nymphal pellicle. Pygidium with 
circumgenital pores ; posterior margin with small lobes and cuspidate marginal 
processes. 

The characters of the genus associate it with Gymmspis, Parhioria and Leucaspis. 
It is probably most nearly related to Leumspis. 

The genus differs from Gymmspis in the presence of circumgenital pores ; from 
Parhtoria in the enlarged naked nymphal pellicle which completely encloses the 
adult insedt, and in the absence of semilunar marginal pores on the adult female ; 
and from Leucaspis in the total absence of any secretionary covering or appendix 
to the female puparium. 

Port^mnaspis rufa, sp. nov. 

Puparium of female consisting of the naked nymphal pellicle which is bright red 
or reddish yellow, broadly oval, highly convex, appearing almost hemispherical to 
the naked eye, but showing (under a lens) a profile as represented at figure 3, a. The 
larval pellicle is shed at an early stage of growth. The pygidial area is sharply defined 
(fig. 3, c) and occupies an almost erect position at the posterior extremity of the 
pellicle ; its margin bears eight prominent but slender lobes, the median and first 
laterals obscurely trilobed, the second laterals obscurely indented on the outer edge, 
the third laterals simple. Squames broad, obscurely tricuspid at extremity. 
Conspicuous semilunar pores, three on each side. Length 0*75 mm. 

Male puparium (fig. 3, b) oblong or broadly oval, moderately convex, sometimes 
with traces of two longitudinal ridges, whitish ; the small fulvous pellicle placed 
close up to the anterior margin. Length 0*75 to 1 mm, 
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Adult female subcircular (fig, 3, d), posterior extremity slightly produced. 
Pygidium (fig. 3, e) with its truncate extremity bearing a close fringe of prominent 
tricuspid processes, of which from four to six are usually more densely chitinous than 
the remainder and represent the pygidial lobes. Anal orifice central. Genital orifice 
nearer the base, Circumgenital glands usually separable into five groups, but often 
forming a more or less continuous arch ; the median group represented by from 1 to 5 
isolated pores, upper laterals 10 to 15, lower laterals 11 to 17. Length approximately 
0*5 mm. 



Fig. 3. roTogyinnaspis rufa, sp. n. ; a, profile view of female puparium, 
X 75 ; 5, male piiparia, x 16 ; c, posterior extremity of nymphal 
pellicle, X 280 : d, adult female, x 80 ; e, pygidium of 
adult female, X 450. 


Adult male not observed. 

On Pari^ms odoratmiwms, Koolpinyah, N.T. (Hill, 13, 1 4). 

A minute and inconspicuous species, occurring singly amongst a crowd of Hem- 
chioyuxsjds pseudaspidislTde, or in small scattered groups along the margins of the 
leaves. ^ Later material (Hill, G48) was collected on the fruits of the plant where it 
occurs in somewhat greater abundance. 
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Porogymnaspis anguiata, sp. nov. 

Puparium of female (fig. 4, a, &, c) consisting of the naked nymphal pellicle, with 
(c) or without (6) a superimposed larval pellicle ; yellow or orange yellow, with a 
broad transverse blackish or brownish fascia just behind the middle ; oval, the 
posterior extremity slightly constricted and produced. In profile (o) the dorsum is 
seen to be medially depressed and roundly swollen on the area covered by the dark 
fascia. Posterior margin (fig, 4, d) with six prominent lanceolate (or obscurely hastate) 
lobes and a fringe of ligulate squames. There are three conspicuous semilunar 
marginal pores oti each side, situated in shallow recesses. Length 0*55 mm. 

Puparium of male not observed. 



Fig. 4. Forogymnaspis angulata, sp. nov. ; a, female pwpaniim, in profile, X 60 ; 
b, the same, dorsal view, X 60 ; c, the same, with larval pellicle, X 60 ; d, posterior 
extremity of nymphal pellicle, X 280 ; c, adult female, x 80 ; /, lateral angle of female, 
X 450 ; g, pygidium of adult female, x 450. 


Adult female (fig. 4, e) minute ; hinder margin of thorax strongly produced on 
each side into a lateral angle which is studded with minute conical points (fig. 4,/). 
Pygidium (fig, 4, g) with two groups of from 17 to 21 circumgenital pores, connected 
(in some individuals) by a scries of three or four isolated pores ; the larger lateral 
groups occasionally subdivided into two on each side. Margin with six minute 
broadly triangular lobes and a fringe of prominent tricuspid processes, the median 
cusp of each produced into a sharp point. Length averaging 0‘36 mm. 
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A still smaller and less conspicuous species ttan the last. On Pandann^ odora- 
tissimiLs, Koolpiniyah, N.T. (Hill, 13), and Darwin, N.T. (Hill, 636). Associated, 
in the former case, with Hemichwmspis pseudaspidistraei and in the latter with 
Asjridiotits deslructor. 

Chionaspis dilatata, (jreen. 

On Pandanus odoratissinius, Koolpinyah, N.T. (Hill, 14, 15). 

Chionaspis graminiSi Green, var. neir divergens. 

On grasses, Darwin, N.T. (Hill, 433). 

Differs from the Ceylon form in the narrower and more pointed pygidium. 

Hemichionaspis minor, Mask. 

On Grevilka Jielmj)er7m (Hill, 20), and on 8isal Hemp (Hill, 21), Darwin, N.T. 

Hemichionaspis pseudaspidistrae, sp. nov. 

Puparium of female either translucent brownish ochreous or opaque white. These 
two forms are quite distinct and do not grade into each other, Large groups of each 
colour may occur in close juxtaposition on the same leaf, without actually inteT« 
mingling. Resembling, in colour and form, the puparia of H. aspidistme and H. minor 
respectively. Pellicles pale stramineous. Length 1*75 to 2 mm. 

Male puparium white, strongly tricarinate. Length 1 mm. 



Fig. 5. Hmichiomspis pseudaspidistrae, sp, n. ; pygidium 
of adult 9, X 280. 

Adult female very similarto that of H. aspidistrae. Margins of abdominal segments 
moderately produced. Pygidium (fig. 5) with prominent median lobes which are 
distinctly separate or even slightly divergent, and indented at two points on the 
outer margin ; lateral lobe single, slender, dolahriform. Circumgenital glands in 
five groups ; median with from 2 to 4 pores, upper laterals 8 to 13, lower laterals 
8 to 15, averaging 4*10 and 12 respectively. Dorsal oval pores few. Length 
averaging 0'75 mm. 

On Pandams odoratmimus, Koolpiniyah, N.T. (Hill, 13, 14, 15). 
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The strongly marked separation of the median lobes is a distinguishing character 
of this species. In this respect it resembles Pinnasph siphomdontis of Cockerell, 
but differs from that insect in the lateral lobe being single instead of duplex. 

I am not sure if Prof. Cockerell has adopted the name Pinmspis to cover the 
numerous species at present placed under Hemichiomspis, but if so, I am of opinion 
that he is fully justified in such a course. Pinmisjns hm (the type of the genus) 
is clearly congeneric with Hemichiomspis aspidistrae. 

The segregation of the two forms of puparia (ochreous and white) is quite remark' 
able. They are sometimes massed in large clearly defined patches that actually 
adjoin each other without commingling. Such a marked differentiation led me to 
doubt my original determinations, but repeated preparations have invariably shown 
the same results— complete identity of the insects, 

Lepidosaphes incisor, sp. nov. 

Puparium of female pale brown or browmisb ochreous, semi-ti’anslucent ; larval 
pellicle paler. Pointed in front, widening gradually to near the posterior extrem ty 
where it is broadly rounded. Median area moderately convex. Margins of hinder 
parts broadly flattened. Average length 2-5 mm. 

Puparium of male similar, but smaller and relatively narrow'er ; margins not 
flattened. Length 1*5 mm. 



Pig. 6. LepidosapJies incisor, sp. n. ; pygidiuni of adult 9) X 280. 


Adult female elongate, naiTowed in front, broadest across the median abdominal 
segments. Margins of abdominal segments strongly produced, especially in 
parasitized examples. Anterior spiracles with two or three parastigmatic pores ; 
posterior spiracles without pores. Pygidiuni (fig. 6) with a single median pair of 
large prominent triangular lobes, closely approximated and set at an angle so that 
their apices meet like a pair of pincers. Margin of pygidiuni with {#, series of small 
prominences, each bearing a conspicuous oval pore. Tubular squames few and 
inconspicuous, often more or less obsolescent. Anal orifice of moderate size, near 
the .base of -the pygidium. Four elongate thickenings of the derm run inwards from 
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a point just above the median lobes. Circumgenital glands in five groups : median 
group 3 to 5 (average 4), upper laterals 7 to 12 (average 10), lower laterals 8 to 12 
(average 8). Dorsal oval pores very few on the pygidium ; groups of smaller pores 
on lateral margins of abdominal and inetathoracic segments. Length 1 to 1*5 mm. 

On foliage of MelaleMa lemadendron, Koolpiniyah, N.T. (Hill, 18), and Stapleton, 
N.T. (Hill, 88). 

The only other Diaspid that has median lobes of a form at all resembling those of 
this insect is Aspidiotus acaoute, 

Upldwaphes hemichionaspiformis, sp. nov. 

Piiparium of female (fig. 7, d) translucent white, pellicles pale stramineous ; 
elongate, narrow ; lateral margins flattened. Average length 2 mm. 

Male puparium (fig, 7, c) similar but smaller ; without flattened margin. Length 
approximately ) mni. 



pig. 7. Lepidosaphes hemichionaspiformis, sp. n. ; a, pygidium 
of adult female, x 280 ; b, posterior margin of 
pygidium, X 450 ; c, male puparium, x 20 ; 
d, female puparium, x 20. 

Adult female elongate, broadest across abdominal area. Lateral margins of 
abdominal segments moderately protuberant. Posterior extremity rather acutely 
pointed. Pygidium (fig. 7, a, b) with a single prominent median lobe, the outer 
margin of which is sinuous. This undivided lobe simulates the closely contiguous 
median lobes of certain species of Hmichionaspis. A small but conspicuous paia- 
physis on each side, near the extremity, and a densely chitinous cuneiform ingrowth 
from a small prominence at a short distance further up the margin. What appears 
to correspond with the usual tubular squames are—in this species— flattened ; 
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four on each side, the one nearest the extremity minute and spiniform, the two nearest 
the base broadly expanded and externally sinuate. Dorsal oval pores few. Circum- 
genital glands in five groups, the number of pores unusually constant, median group 4, 
lipper laterals 6, lower laterals 4. Length 0*75 mm. 

On Melaknai kimd^ndron, Stapleton, N.T. (Hill, 635). Heavily attacked by 
a red parasitic fungus. 

In the peculiar structure of the pygidial margin, this insect approaches Chiomspis 
cimanuyiniy mihi ; but in that species the median lobes, though closely approximated, 
are distinctly divided, and cinnamomi is without circumgenital glands, 

Leucaspis japonic^ var, darwinienm. nov. 

Female puparium dull brown, thinly overlaid with whitish secretion. 

Male puparium white ; rather convex, not carinated. 

Nymphal pellicle (fig. 8, a) coarsely granulosc. Posterior extremity (fig. 8, b) 
with four sharply tricuspid lobes. Length 1 to 1*15 mm. 



Adult female (fig. 8, c) slender before gestation ; later contracted and propor- 
tionately broader. Two sinuous longitudinal series of minute conical points on the 
Venter, embracing the rostrum and extending downwards to near the base of the 
pygidium. Anterior spiracles with a small group of four or five parastigmatic pores. 
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Pygidium (fig. 8, d) rounded, with four acutely pointed prominent lobes, of which the 
median pair are lanceolate and the laterals conical. Squames long and deeply 
fimbriate. There is a very delicate prominent pointed process immediately beyond 
the outermost squame, on each side, which is obsolescent in older examples, Circum- 
genital glands in three groups : median group 20 to 25, laterals 7 to 8 ; small 
supplementary groups (of 3 or 4 pores) on each of the two preceding segments. Oval 
dorsal pores numerous, scattered. There are two transverse series of irregularly 
quadrate or triangular thickened patches across the hinder half of the pygidium, 
Length of extended insect 0*75 to 0*85 mm. ; after gestation 0*5 mm. 

On foliage of Ficus orbicularis, Darwin, N.T. (Hill, 23, 25). 

Differs from the type in its smaller size. Nymphal pellicle more strongly 
granulose : its pygidial lobes more deeply cleft. The ventral series of conical points 
more extended. Posterior margin of adult female with longer and more deeply 
fimbriate squames. 

Fiorinia acaeiaei Mask. 

On Acacia s^., Darwin, N.T. (Hill, 634). 

This appears to be a remarkably variable insect, as may be seen by reference to the 
figures (fig. 9, a-h), which represent variations of the posterior margin of the adult 
female. The figures are all drawn to the same scale (magnified 450 diameters). 






e 

f 





Fig. 9. Fiorinia acaciav, Mask. ; or-h, various forms of median 
lobes on pygidium of adult X 450. 


Extreme forms might be mistaken for distinct species, but intermediate forms occur, 
often in the same gathering. Forms a, e, and h, for instance, all occur in a small 
gathering from Somerville, Victoria. Maskell, in his diagnosis of the species, describes 
“ a single median floriated lobe,” I have seen no examples in which the lobes are 
actually united, except an aberrant and asymmetrical specimen shown at h. In the 
form b, which otherwise answers closely to Maskell^s description, there is a distinct 
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median division, though the lobes are closely approximated. Leonard! (“ Saggio di 
Sistematica delle Fioriniae ”) figures a form that is nearer to my figure a. Fuller 
(“Notes and Descriptions of some Species of Western Australian Coccidae”) 
describes— as F. acaciae var. bihha—o, form with two lobes, closely adjacent and 
at first sight appearing as one semi-circular lobe.” In some examples the lobes are 
widely divergent (see fig. 9, c). In others (^) they are small and almost obsolescent. 

Lecanlum nigrum, Nietn. 

Darwin, N.T. (Hill, 565) ; food-plant not stated. 

Pulvinaria psidii, Mask. 

Darwin, N.T. (Hill, 507) ; food-plant not stated. 

A$terolecanium hilli, sp. nov. 

Puparium of female yellow. Elongate, slightly convex above, bluntly pointed at 
posterior extremity, with a slight median longitudinal carina which is obsolescent 
in some examples. Marginal fringe short and inconspicuous, often fragmentary. 
Average length 2 mm. Breadth 0'75 mm. 



Fig. 10. AsteroUeamum Ullh sp. n, ; a, adult female, X 80 ; 6, posterior 
extremity, x 280 ; c, marginal pores, X 500. 

Adult female at first elongate, the posterior extremity bluntly pointed;^ 
afterwards the body becomes greatly contracted and transversely wrinkled across 
the base of the abdomen (fig. 10, a ) . Frons strongly produced in front of the rostrum, 
which, in the later stages, assumes a central position, the rudimentary antennae 
remaining near the anterior extremity. Spiracles placed close to the margin. 
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Marginal paired pores (fig, 10, c) in a single row, rather small and inconspicuous, 
discontinued at the base of the posterior segment, which is pygidiform (fig. 10, h). 
Genital orifice surrounded by circular ceriferous pores. Caudal setae folded back 
upon the venter. No trace of anal lobes or of a setiferous ring. After examination 
of many preparations, I have been unable to locate the position of the anal orifice. 

On foliage of a palm (Umtom hmilis), Stapleton, N.T. (Hill, 640). 

Distinguishable from any other known species by the peculiar characters of the 
posterior segment. 

? Sphaerococcus diaspidiformis, sp. nov. 

Puparium of female (fig. 11, «, 6, c) circular, convex above, with a central raised 
boss. Texture firm and hard, of a homy consistency, resisting the action of boiling 
potash. Surface coarsely granulate and corrugate. Colour yellowish, the central 



Pig. 11. Sp?iaerococm diaspidi/omis, ep. n. ; a, puparium, from above, X 20; 
b, puparium, from below, X 20 ; e, puparium, side view, X 20 ; 
d, adult female, side view, X 33 ; e, adult female, after 
maceration, X 65 ; /, rostrum and spiracles, X 280 ; 
g, embiyouic larva, X 280. 

boss clear and translucent. Exuviae not included in the substance of the puparium. 
Under surface flat, with a thin translucent pellicle revealing the form of the insect 
within (fig. 11, h). Diameter IT mm. 

The female lies loe se within the puparium, but is difficult to extract entire. Its 
removal can be efiected only by gradually breaking away the upper part of the 
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puparium. Wten extracted it is seen to be of the form shown in figure 11, d. The 
median dorsal area rises into a central hump, on the summit of which are grouped 
the four spiracles which— in this insect— have taken up a dorsal position. 
Immediately behind the central prominence the body is abruptly depressed, trans- 
versely folded for a short distance, and encloses a large circumscribed flattened or 
slightly concave area extending to the posterior margin. Colour of dried insect 
reddish brown, marbled with pale spaces ; the flattened posterior area colourless 
and translucent. After maceration and preparation for microscopical study, the 
insect displays a remarkable lack of characters (see fig. 11, c) ; the derm appears to 
be devoid of ceriferous pores, and no rudiments of antennae are to be seen. The only 
conspicuous features are the mouth-parts and the spiracles. Some faint concentric 
lines near the centre indicate what I take to be the genital orifice, but I have been 
unable to locate any anal aperture. The actual position of the spiracles is upon the 
summit of the dorsal prominence, but under compression they become displaced 
and usually appear together on one side of the rostrum. The genital orifice also 
appears to have assumed a dorsal position— amongst the folds at the base of the 
posterior depressed area. The characters of the rostrum and spiracles are shown in 
figure 11,/. Each pair of spiracles is partially surrounded by an ill-defined denser 
area. Length of adult female (under compression) 0‘5 to 0‘75 mm. 

The body of the insect usually contains several wclhdcvcloped embryos, one of 
which is shown— greatly enlarged -in figure W,g. Three conspicuous circular pores 
are noticeable on each side, near the posterior extremity. A pair of caudal setae is 
folded back upon the venter. Other stages not observed. 

On leaf-stalks , of a palm [Lkistom humilis), Stapleton, N.T. (Hill, 640). 

Altogether a very anomalous insect. I have placed it provisionally in the genus 
S'pkaerococcus, biit its ultimate position must remain problematical until the earlier 
stages are available for study. The absence of any dermal glands or pores suggests, 
the probability that the puparium is constructed during the nymphal stage. 
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report on the investigation into the bionomics of 

GLOSSINA MORSITANS IN NORTHERN RHODESIA, 1915. 

By Ll. Lloyd, 

Chief Entomologist in Northern Rhodesia. 

(Plate I.) 

The following report deals with the investigation into the bionomics of Ghssina 
mrsitans being carried out in Northern Rhodesia on behalf of the British South Africa 
Company. 

On my return from leave in July 1914 it was decided to form a base camp close to 
the railway line. Several areas in the neighbourhood of Broken Hill where fly was 
reported as being very thick were first examined, but were found from various causes 
to be unsuitable. A site was finally selected at the source of the Lukanga River, 
about four miles from the line and near Kashitu station, midway between Broken 
Hill and Ndola. Building was commenced in August and completed in October, 
just before the commencement of the rains. 

Messrs. Eminson and Dollman, who had been working on the Kafue River at 
Mwengwa, had just reported the discovery of Mutilk glossime, Turner, a wasp 
parasitic on the pupae of G. morsitans and of considerable importance, since the 
former worker found that about 10 per cent, of the 350 pupae he had collected were 
destroyed by this insect. This is the first insect parasite of any tsetse to be found 
in numbers, and it was decided to let the future investigations centralise round it. 
In order to discover whether it was localised or generally distributed, a tour was made 
through the fly areas of N.E. Rhodesia during the dry season of last year (1915) for 
the collection of pupae in various localities. About 4,000 were collected and 
examined. May and July were spent at Chutika (Hargreaves) in the Luangwa 
Valley, part of August at Nawalia in the Mpika section of the same valley, and 
September at Ngoa on the plateau near Mpika. Breeding was found to have com- 
menced in the Luangwa Valley about the middle of April, and by the time the plateau 
was reached it was at its height. Before dealing with the parasites found, some 
general questions will be discussed. 

Density of Fly in relation to Game. 

Kashitu is representative of those fly areas in which, though game is relatively 
scarce, fly appears to be very numerous and troublesome. It is not however an 
extreme case, such as the immediate neighbourhood of Broken Hill. In the Kashitu 
area game is not particularly uncommon, but the animals, with the exception of 
one or two herds of sable, are very restless and do not return to the same spots day 
after day to feed. The consequence is that the fly is very hungry and both sexes 
swarm round any person passing through and are all eager to feed. This eagerness 
to feed gives one at first a false impression of the numbers of fly in the area compared 
(C250) 
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with fly areas in which game is numerous and little disturbed. Table L has been 
constructed to illustrate this point, In it are compared the catches made by fly boys 
in three areas, in two of which, Nawalia and Ngoa, game is very plentiful, while in 
the third, Kashitu, it is much less so. The periods do not correspond, but this does 
not affect the figures to any great extent. The numbers caught and the proportion 
of the sexes varies more from day to day than over long periods at different seasons 
of the year. It will be seen that at Kashitu female flies were three times as easy to 
obtain as at Nawalia, and twice as easy as at Ngoa, while males were twice as easily 
obtained at Nawalia as at Kashitu. The percentage of females in the total catch is 
three times as great at Kashitu as at Nawalia. Occasionally the females in a day’s 
catch at Kashitu were slightly in excess of the males. The number of male flies caught 
is more indicative of the amount of fly in an area than is the number of female flies, 
since the males follow moving animals whether hungry or not, in search of mates. 


Table I. 

Comparing the Catches of Fly in relation to the Amount of Game in an Area, 




■ 

No. of 

Total 

Total 

No. per net 
per day. 

Percentage 

Locality, 

Grame, 

Period. 

catches. 

$ flics. 

(J flics. 

? 

d 

of $ flies. 

Nawalia . . 

Very 

plentiful 

Sept, to 
Dec. 

4G 

727 

4849 

3'2 

21’0 

13-0% 

Ngoa . . 

Very 
plentiful I 

Dec. to 
July 

79 

1315 


4-2 


— 

Kashitu . . | 

Not j 

plentiful t 

_ i 

Oct. to 
Marc^h 

41 

1219 

1722 

7-9 

10-5 

41-5% 


The pupa collecting also shows that the fly is less numerous than it appears to be 
in the areas where game is scanty. Table 11. shows the relative frequency with which 
pupae are found in two of the areag considered above and at Chutika, another locahty 
where game is numerous. Empty puparia are included with the pupae to make 
the figures more representative by obviating the influence of the seasons in which 
the searches were made, so far as possible. This makes the proportion at Chutika 
lower than it should be, because the breeding places there were mainly positions that 
would be submerged during the rains, the puparia being washed away. Ngoa and 
Kashitu may be quite fairly compared, since the conditions in the two districts are 
the same. It will be seen that a native in a day's work was able to obtain four times 
as many at Ngoa as at Kashitu. The restlessness of the game may account for this 
to some extent, but it is obvious that the pupae, and therefore the flies, are fewer 
in the area where the game is less plentiful. In each case the country covered was 
about five miles in each direction from the central camp, and the same five natives 
have been employed throughout. They were already thoroughly experienced before 
working the Kashitu area. 



GLOSSINA MORSITANS IN NORTHERN RHODESIA. 


69 


Table II. 

Cmnparing the Collection of Pupm in relation to the Amount of Game in an Area. 


Locality. 

Game. 

1 1 

! Period. 

No. of 
collections. 

No. of pupae 
and empty 
cases found. 

1 

i No. per 
collector 

1 per day. 

Ngoa 

Very 

plentiful 

Jan. to 

Sept. 

48 i 

7485 1 

1 

Ohutika 

Very 

plentiful 

Kay and 
July 

27 

2016 

1 ' 

! 18 

Kasliitu 

Not ; 

plentiful 

Oct. and 
Nov. 

26 

934 

7 


A similar condition of things as regards the game, the pupae, and the hunger of the 
fly was found at Ngoa in the various areas in which pupae were collected. These will 
he briefly described. 


(1) . A forest area bordered by the Kalamba Stream, and previously described 
in detail (Bull. Ent. Res., v, 1914, p. 57). It was usually very attractive to game 
owing to the mud wallows in the stream bed. This year the stream was dry and the 
grass unburnt, and there was no particular attraction to game, though animals 
passed through fairly frequently. Fly was troublesome and it was not unusual to be 
bitten thirty or forty times during the morning. Five days’ work yielded 259 pupae 
and 677 cases. Pupae were much more freely found about the same time of year in 
1913 when the stream was flowing and game, especially rhinoceros, moving regularly 
there. 

(2) . This area is also part of that previously described. It is bordered by a 
swamp and narrow vlei and contains salt-licks. The grass had been burnt off a 
fortnight befpre the work was commenced, and the fire had passed right across the 
swamp, burning the reeds down to the roots. A new growth had sprung up at once 
and this made the spot very attractive to game. A herd of about twenty roan were 
feeding regularly on the swamp and were spending the middle of the day in this area 
and the one’ next to be discussed. Zebra and eland had also been feeding there. 
As the camp was in this area the animals left after a few days. During the month 
spent at this place the fly became increasingly troublesome as the game moved away. 
In four days’ work 344 pupae and 409 cases were taken; a much heavier yield than 
in 1913, when part of the area was avoided by the game owing to the presence of our 
permanent camp. 

(3) . This is a little triangular area about a quarter of a square mile in extent, 
bounded on two sides by the vlei and burnt swamp mentioned above. I had not 
seen game in it previous to this occasion, mth the exception of once some puku and 
reedbuck. It was now a regular haunt of the herd of roan. It was searched in J uly 
and August 1913 on several occasions, no pupae and only 22 empty cases being found. 
This year it was worked on 9th and 10th September, when 130 pupae, but only 15 
empty cases, were taken. The small number of cases shows that it had not previously 
been a favoured breeding ground. The pupation period at this time was about 
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36 days, so that the period during which the pupae might have been deposited was 
from 5th August to 10th September. The days on which the flies emerged were 
noted and the dates of deposition thus calculated. It was found that six pupae had 
been deposited before 24th August, and 83 betw^een this date and 10th September. 
(Twenty -two were broken in collecting and 21 died. The mortality was not in this 
case apparently due to the fires, since in series collected in unburnt country the 
mortality was about the same, and was due to some cause at present unknown ; 
possibly slight damage in collecting, or some unhealthy condition in the fly tubes, 
e.g., dessication). Free breeding in this area therefore began about ten days after 
the fire had passed and the new grass in the swamp commenced to grow. In all the 
other series at Ngoa ftie deposition of the pupae had been fairly even over the possible 
periods between 28th July and 27th September. Fly in this area was very trouble- 
some, but the game had been absent some days when the collection was made. 

(4) . Consists of the edge of a wide vlei along the Ranch ibia River, and some old 
native gardens very near. The area had been burnt and had a good new growth of 
grass when examined. At all seasons this is a popular place with the game animals, 
which feed on the vlei and retire to the old gardens. In six collections 7 1 8 pupae and 
521 cases were taken. Fly was seen in very small numbers and the workers were 
rarely bitten. 

(5) . This consists of a piece of flat country bordering a wide vlei called the Perabe. 
The vegetation consists of long grass and bracken with scattered trees, and in one or 
two places small patches of ordinary forest. The whole of the country^ had been 
burnt off a month previously and the new growth was well developed. Game is 
always to be found here and the whole vlei was pitted with the spoor, while deeply 
cut game paths ran between the more favoured spots. In four collections 989 pupae 
and 1,325 cases were taken. As in the previous case, very few tsetse were seen and 
these were not hungry. It is curious that in this and the previous case no swarms 
of male flies were seen. A possible explanation is that movement when collecting 
is very slow, only a few yards at a time with long pauses. 

(6) . Along the edges of an unbumt vlei which is often attractive to game, 
especially zebra and hartebeeste. No recent spoor was seen and the animals had 
doubtless left for the more attractive burnt country near. One search yielded 10 
pupae (only two of which produced flies), and 71 empty cases. A great deal of fly 
was seen and all the workers were badly bitten. 

■ The above facts are reproduced in Table III. The subject has been discussed in 
some detail because by comparing the numbers and behaviour of the fly in areas 
where game is plentiful and those in which it is scanty, some hints may be obtained 
as to what would be the result of the much desired experiment in game destruction. 
Half measures appear to be worse than useless. On the other hand, if the game were 
reduced to a minimum so that the fly is much attracted to man there might be some 
hope of destroying it by means of nets in very limited areas. 

The reduction of game in a fly area apparently leads to the following results. Tlie 
casual observer would notice no reduction at first, but might even see an increase 
owing to the increased hunger of the fly ; the number of female flies in an indis- 
criminate catch would rise towards fifty per cent.— an important point if netting were 
used as a means of exterminating them ; and pupae would be found in fewer numbers, 
showing that an actual reduction had taken place. 
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Destruction of pupae by bush fires. 

The pupae collected were kept in wide glass tubes closed at the top by a double 
layer of muslin to prevent the escape of small parasites. They were protected from 
the heat as far as possible during the travelling by being placed in boxes wrapped iii 
mushn, and these again in a stout wooden case lined with several layers of blotting 
paper. A considerable number in each series died, but the mortality was mucL 
higher in those from the areas over which the fires had passed at Ngoa, 


Chutika 


1164 pupae 

18% mortality. 

Nawalia 


155 „ 

10% 

Ngoa, area 

(1) unburnt . . 

259 „ 

11% „ 

,, ,, 

(2) burnt 

344 „ 

29% „ 

„ ,, 

(4) . 

708 „ 

30% „ 

» )) 

(5) „ 

989 „ 

28% „ 


From these figures it is seen that in the burnt areas about 12 per cent, were dead at 
the time they were collected, and from some cause not present in the unbumt areas. 
This cause was almost certainly the fire. In area (4), which included old gardens, 
170 pupae were taken from under the remains of the fences. The fences had been 
largely burnt and the pupae were taken under the small stretches that remained, 
being in many cases dug up from amongst the ash. It is obvious that any pupae in 
such positions would be killed by the fire. No accurate estimate of the proportion 
that are destroyed by this means can be gathered from these figures, since the 
collections were made too long after the burning. A series collected immediately 
after a bush fire would probably give interesting results. 

Breeding Places. 

Enough has been said to show that the flies breed most freely in spots to which tk 
game is most attracted. Up to the present 700 breeding places have been examined, 
and all agree in the one respect, that over or very close to each is some relatively dark 
hiding place for the flies. These places have been found in all types of 
country wherever they have been looked for in fly areas, with the exception of a 
stretch of thin mopani forest close to Nawalia, A day was spent in searching this 
piece of country in the height of the breeding season. Fly was fairly numerous and 
game paths ran in every direction, but only tw^o empty and old cases were found. 
No explanation can be given of this, as pupae were taken very freely in a similar 
piece of mopani bush near Chutika. An area of long grass country near Chutika 
yielded few pupae, but on a closely similar stretch near Ngoa many were found. 

Two or three of the positions will be discussed, as they differ from any that have 
previously been described, and they show that it is improbable that any special 
odour, such as that of humus, attracts the pregnant flies. 

(1) . Under overhanging rocks in a vlei near the Lukanga River, Kashitu, ten 
empty cases were taken. The hollows under the rocks were deep and dark, without 
vegetation. The spot was an occasional haunt of rccdbuck. 

(2) , Chutika, in the thin mopani forest. A little hollow in the ground about two 
feet long, one broad and one deep, forming the commencement of a flood stream bed. 
The bottom was of pebbles, and the sides were of alluvial clay and much creviced, 
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giving tiding places to the flies. The hollow was partly filled with dead leaves, and 
11 pupae and three empty cases were taken. Pupae were taken in ten similar 
positions. Since the flies breed in these places, it is only reasonable to suppose that 
they also breed in the fissures in the earth which are so plentiful in the Luangwa 
Valley. In the dry season the swampy ground dries and cracks in every direction. 
The cracks run several feet into the ground and are very extensive. The ground is 
baked hke Kimberley brick and the investigation of them would be practically 
impossible without the u.se of dyiiairiite, 

(3). Chutika, in the bed of the Bwohwa stream, a sandy gully running through 
thick bush. This is a permanent stream during the rains, and at the time of search 
(July) still contained pools of water. At the point under consideration there were 
steep rocky falls about twenty feet high, with a small pool at the foot. Beyond this 
was a stretch of firm sand on which man's footsteps made no mark, but which was 
pitted by the hoofs of antelope and pig, the sand in the hoofmarks being soft. The 
toks were steep and overhanging with many outgrowing roots and trunks, lower 
down being of smooth clay, merging into the sand. The bed at this point was about 
15 feet wide, and kept this character for about 15 yards from the base of the rocks to 
where the banks shelved out. Pupae were found in the hoofmarks only, right across 
the stream bed, from the point where the banks became steep nearly up to the water- 
hole, but not where the sand was damp. It is assumed that the larvae had been 
dropped from the overhanging banks and had crept on in search of a place to burrow 
till they came to one of the hoofmarks. In this stretch of about twelve yards of sand 
275 pupae and 72 cases were taken one morning, and the following day a farther 
40 pupae and 19 cases. Among the rocks above the falls 14 pupae and 11 cases were 
found. In a stretch of fifty yards of sand with overhanging banks above the rocks 
388 pupae and 99 cases were taken. Less than a hundred yards of this stream bed 
thus yielded 717 pupae and 92 cases in three mornings. 

All the pupae taken at Nawalia were from a similar position (Plate i, fig. 1), but 
in this case the sand was soft, the pupae were near the surface, and about nine inches 
down the sand was wet. After good rains this stream flows practically right through 
tlie dry season. Over about a hundred yards 155 pupae and 33 cases were taken. 
The similarity of these breeding spots to those of G. 'ixilpidin will be noted. 

Parasites. 

Six species of insect parasites of the pupae have been met with, and these have 
been identified by the Imperial Bureau of Entomology. 

Hymenojptera. 

(1), Mutilla glossinae, Turner,* is the parasite most generally distributed. It 
was first recorded by Eminson at Mweiigwa in N. W. Rhodesia, and later by DoUman 
at Namaula, a village near Mweiigwa. The early part of the life-history is not yet 
known. The larva when full grown has completely eaten the pupa of the tsetse-fly 
and the puparium is left in a very weak condition, readily broken in collecting. It is 
a white stout maggot-like insect, about 5 mm. in length and slightly curved (fig. 1, a). 
The spiracles are extremely small and difficult to see, there being apparently eleven 


♦Bull Ent. Res., v, pp. 381-383. 
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pairs. The head, seen in front view, has the appearance of a hve-petalled rosette. 
The mandibles are well developed and cany four sharp interdigitating teeth. The 
antennae and maxillary palpi are short and stumpy and sunounded by oval 
chitinised ridges. Between and below the palpi is a small depression, which may be 
the pore of the silk gland. The internal chitinous supports of the mandibles can be 
seen through the skin and complete the rosette appearance (fig. 1, ft). 




Fig, 1. Larva of Ilutilla glossinae, Turner ; 

A, lateral view, X 10; B, front view of head, 

X 60 : (a) palpi, (b) antennae, (c) mandibles, 

{d) internal chitinous supports. 

When full grotvn the larva spins a very strong papery cocoon, and when this is 
complete, it is apparently independent of the tsetse puparium, which is indeed 
occasionally split in the act of spinning or by the drying of the silk. The puparium 
often shales away from the cocoon in places when collected, but the Mutilla is not 
affected by this. The cocoon is yellow or pale brown in colour and mottled with 
dark patches of faecal matter. The pupa, as is usual in Hymenoptera, takes on 
gradually the colours of the adult. In one case in which the cocoon was slightly 
opened the larva pupated on 5th August, and the imago emerged on 19th September, 
giving a pupation period of 45 days. The mature insect bites a round hole in the 
cocoon and puparium for emergence, usually, but not always, at the anterior end. 
In one case the insect emerged at the posterior end. 

The adults live well in captivity. As a larger species of Mutilla was once observed 
eating jam, this article was used as a diet and answered well, both sexes feeding 
eagerly upon it. A small smear was placed on a piece of cork in the vessel in whicli 
the insects were kept. Mating took place freely and repeatedly. The females lived 
for about three weeks and the males for from ten days to a fortnight. An attempt 
to breed them was unsuccessful. No tsetse larvae could be obtained, as the breeding 
of these is impractible while travelling. 

M. glossinae is generally distributed in mrsitans areas in N. Rhodesia. It has been 
found wherever searches have been made for it, the localities being Mwengwa on the 
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Cliutika and Nawalia on the Luangwa, and Ngoa and Kasliitu on the high 
plateau. This gives an east to west range of over 400 miles, and a north to south 
range of over 200 miles. The percentage of infection is sometimes heavy. 

At Chutika the Muiilh was obtained in 80 cases from 1,164 pupae (7 per cent.). 
Of these 76 were collected in a stretch of mopani forest among 477 pupae (16 per cent.), 
and 4 from a sandy stream bed among 717 pupae (-5 per cent.). They were collected 
during July and the insects emerged between 15th August and Cth October ; 61 of 
them during September. Eleven of them were badly damaged in collecting or were 
killed for examination in early stages. The remaining 69 produced 46 females and 
23 males. The latter sex appears to be dimorphic, 10 of them having the thorax 
entirely black, and 13 with the dorsal surface red, as in males at Mwengwa. At 
Nawalia the males have the thorax black and at Ngoa dorsal ly red. No other 
differences were found, but a final opinion is not expressed as to whether they are all 
of one species. 

At Nawalia from 155 pupae collected in a sandy stream bed 20 (13 per 
cent.) parasites were obtained, a quarter of them being males. These were collected 
on 21st and 23rd August, and the insects emerged between 2r)th September and 
26th October. 

At Ngoa 14 were obtained from 2,500 pupae, collected in September, the insects 
emerging between 28th September and 12th October. The parasite was very 
localised here, only being found in one small area. Nine of them were taken on 4th 
September among a total of 32 pupae, the others being taken subsequently within 
half a mile of the same place. A few of the old cocoons were also seen in this locality, 
but over the rest of the Ngoa area none could be found in some 4,000 empty cases 
examined. 

At Kashitu, up to December 1915, two females have emerged and a number of the 
characteristic cocoons have been seen. 

(2) . Anastatu^ midiceps, Wtrst., was first met with by the writer at Kashitu in 
November 1914. In the present year it has been taken four times in the same locality, 
but has been seen nowhere else. Pupa-cases from which a Chalcid of about the same 
size had emerged were taken, however, at both Chutika and Ngoa. In each case 
15 of the insects emerged from the puparium, the largest number of males emerging 
being six, and the lowest two. Fertilisation took place readily, but the attempt to 
breed the insect failed. Fertilised females were exposed in beakers to four newly 
deposited pupae and to eight larvae, the heavily pregnant tsetse being enclosed in 
the vessels and laiwipositing there. The pupae all produced perfect flies. 

(3) . Sionuitoceias micans, Wtrst., a large species first met with by Eminson at 
Mwengwa, was taken on two occasions at Ngoa in September. In each case a 
single female emerged. The entire contents* of the tsetse puparia are not 
devoured, in one case the debris being an unrecognisable mass and in the other an 
almost fully developed fly. 

(4) . SyTitonwsphyrmn glossimie, Wtrst,, a very small species, also taken by 
Eminson at Mwengwa, was met with eight times at Ngoa and five times at Kashitu. 
It was not seen in. the Luangwa Valley, but probably occurs there, as six empty 
puparia bored by the tiny hole which this species makes were found. The numbers 
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which emerged from the puparia varied very much, the highest being 53, but the 
usual number appears to be about 25. The insect was taken from September to 
November. 

Diptera. 

Two species of Bombyliidae were met with at Chutika and Ngoa respectively. 
A parasitic larva (fig. 2, a) has also been taken at Kashitu and at Ngoa, which is almost 
certainly that of a Bombyliid. WTien the larva has eaten up the entire contents of 
the puparium, this is left in a very fragile condition and is very readily broken in 
collecting. This larva is a white stout curved maggot, amphipneustic, and with a 
very small head. The mandibles resemble a pair of scissors with the points directed 
downwards, each bearing a tubercle on its outer surface, the edges working together 
but not crossing (fig. 2, b). The antennae and palps are small, inconspicuous and 
nippicdike. This larva has been seen four times at Kashitu and once at Ngoa. 
Though undamaged, in two cases they did not pupate. One lived for two months, 
moving slightly occasionally. 



The pupa (fig. 2, c) has a rounded head armed with three pairs of strongly 
chitinised tubercles. The first segment of the abdomen bears dorsally a fringe of 
long stiff hairs directed backwards, these being replaced on the remaining segments 
by short recurved hooks, with a few hairs. The third pair of legs protrude as stout 
pegs. The pupa bursts out of the tsetse puparium anteriorly and works its way up 
to the surface of the ground by means of the long fringe of hairs, which are alternate!} 
raised and depressed , the peg-like legs acting as a fulcrum. On the surface it becomes 
quiescent, elongates, splits along the dorsal surface, and the fly emerges, being ready 
for flight almost at once. The time from the cessation of movement of the pupa to 
the flight of the fly occupies only two or three raiiiutes. 
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The two species met with are as follows :~ 

(1) . This species, taken at Ngoa, is apparently identical with Villa Iloydi, Anst., 
which was taken in the same locality in 1913. Three specimens of the perfect insect 
were obtained on this occasion, and its pupa was taken three times in puparia broken 
in collecting. The pupae were collected in September and the flies emerged in the 
same month. The pupa figured belongs to this species. 

(2) . The second species was taken at Chutika in July, the flies emerging during 
August. Only two were obtained. It is readily distinguished from the foregoing 
by the extensive black markings on the wings at the base and along the costal border, 
and by two conspicuous bands of white hair on the dorsal side of the abdomen. The 
pupa also is quite distinct, the head tubercles being blunt and conical, whereas in 
V, Iloydi they are sharp teeth.'®' 

Giossina morsitans feeding on a Bird, 

Nucleated red cells have been found with tolerable frequency in G. morsitam, but 
up to the present no case has been recorded in wl\ich it has been seen feeding on birds 
in nature. At the Kashitu camp there was in captivity for a few davs a young 
specimen of the ground hornbill, about the size of a turkey. It used to walk; about 
the camp without restraint and on two occasions tsetse were seen settled upon it. 
In one case there were two flies upon the bare skin of the neck, and one was actually 
feeding at the time. This bird is a common one, living gregariously in flocks of some- 
times twenty or more individuals. They feed on insects, lizards and frogs, and are 
frequently to be seen on the vleis and resting in the trees along the edges. They are 
very shy, and the difficulty of approaching within a hundred yards of them makes 
close observation in nature hardly possible. 

Giossina morsitans feeding on Serous Fluid. 

In a series of experiments connected with trypanosome transmission at Kashitu 
wild flies were being fed on rabbits. The hair was cut short along the belly, and the 
flies were being fed in the usual way. On three occasions the flies gorged themselves 
with clear fluid instead of with blood. The crop was greatly distended by the fluid, 
which was slowly ingested in the same manner as blood, the crop being empty on the 
second day after the meal. It is thought that the proboscids of the flies had pierced 
the body wall and the serous fluid was thus obtained. The observation is less of 
importance than of interest to the laboratory worker. The behaviour of trypanosomes 
injected into the abdominal cavity is different in some cases from that when they are 
injected into the blood stream, 

A Breeding Haunt of Giossina brevipalpis. 

While scarclies were being made for the pupae of G. rmrdians near Chutika, in the 
Luangwa Valley, a single pupa of G. brevipalpis was found amongst them. It was 
collected on 28th July, arid the fly emerged the following day. The pupa was found 
m the sandy bed of the Bwobwa Stream, which contained no running water at the 
time. The banks are very heavily wooded and the stream bed shady. The pupa 

*[ Judging by the description, this species will probably prove to be Thyridanthrax 
aomptus, Lw.— Ed.] 
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was buried in the sand under a large fallen tree, and 36 pupae of G, morsitans were 
taken under the same trunk. This species has been previously recorded from this 
locality, at the Mvuvia stream on the other bank of the Luangwa, It must however 
be very rare there, as the writer has only seen one other individual apart from this 
in three months’ residence at the place. 

On the Importance of Compact Villages in Fly Areas. 

The cases of sleeping sickness discovered in the Luangwa Valley have been partly 
scattered and partly centred around certain villages : — Chinunda, Chutika, Chewanda, 
and Kakumbi. The first two of these being on main road^ gave rise to the impression, 
now generally abandoned, that the disease was of recent introduction. The local 
nature of the epidemics also fostered the idea that man was the main, if not the only, 
reservoir of the trypanosome. Three of these villages with which the writer is 
familiar differ from the generality of the Luangwa villages in that they are shady 
and scattered. 

Chinunda on the Eukusi River is in two parts, one on each side of the stream bed, 
which is deep and shady and contains running water only during, and shortly after, 
the rains. In such a place, it is shown elsewhere in this report, tsetse will breed if 
food is available. There is also in the village a fence of euphorbias which give dense 
shade, the tree being of a kind planted by the natives as a defence. 

Chutika is in two parts, with shady trees, and the water is drawn from the Mvuvia 
stream, also a temporary one. This stream has to be crossed to reach the Luangwa 
ford to which the villagers are constantly going during the dry season for fishing and 
other purposes. Two of the cases at this place have been the feny men who live in 
the village and go down to the canoes at a call from the opposite bank. 

Kakumbi (Plate i, fig. 2) is the most interesting of the three. It is a village with 
huts for about 150 people, and these are scattered in small groups of four or five 
together, separated by groves of shady trees, a hundred yards or so apart. The 
photograph shows one of these groups of huts with others partly hidden behind the 
trees. This is a wholly exceptional type of village and is rapidly becoming 
depopulated by the disease. Only three miles away is a village, Kanjenjera, of the 
usual compact type, containing only one tree of any size. It contains about the 
same number of huts as Kakumbi and is still fully populated. While the mortality 
at Kakumbi is admitted by the natives and generally talked about, at Kanjenjera 
they assert that they have had no cases of the disease. At Luwewa, a village of 
fifteen huts, three miles beyond Kanjenjera, and six from Kakumbi, two cases were 
brought to the writer, and it was stated that four others had died from the disease 
this year. This also is a shady village. The fly is equally distributed in the bush 
around these three places. A camp was made in Kakumbi under one of the shady 
trees (a species of Ficus) in order to observe the behaviour of the fly in such a place. 
The village was reached at 11 a.m. and fly was seen about the tent and under the 
tree until night. 

Each of these places where the local epidemics have occurred (Chewanda is unknown 
to the writer) contains the three requisites for the life of the fly, food, shade and 
potential breeding places, while most of the Luangwa villages lack the two last of 
these. Lack of shade probably accounts for the fly leaving the usual type of village. 
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In these shady places the natives are always liable to come into much the same relation 
to G. mrsitans as are natives in palpalis areas to G. palpalis, by repeatedly passing 
the shady spots where the flies lurk. An infected fly brought into a village of this 
type or to one of the shady water-holes could easily remain long enough to infect a 
number of people. The writer does not believe that G, morsitam could ever subsist 
entirely on man, as it is so rarely that a fly obtains a full meal on a healthy person, 
European or native, but where domestic animals remain, as in the case of each village 
mentioned above at the time of the epidemic, the fly might be able to breed actually 
in this unusual type of village. At any rate the shady and scattered nature of the 
villages where these local epidemics have occurred seems to indicate their cause. 

The epidemics could probably be avoided by allowing no shade in the villages and 
bv making these compact. Two villages should never be allowed on opposite banks 
of the temporary streams, nor where stretches of shaded sand are left by the falling 
of the water. The clearing of the bush around water-holes in these streams however 
is a difficult problem, as the water would fail if the shade were removed. 
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Plate I. 



Fig, 1. Shady stream bed at Nawalia where 150 pupse of G. rnorsitans were taken ; 
13% being parasitised by Mutilla ghssinae. 



Fig, 2. A view of Kakumbi, in the Luangwa Valley, to show the shady and scattered 
nature of the village. 
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RESISTANCE OF THE EGGS OF STEGOMYIA FASCIATA (AEDES 
CALOPUS) TO CONDITIONS ADVERSE TO DEVELOPMENT. 

By Malcolm Evan MacGregor, B.A. (Cantab.), 

Welhom^ Bureau of Scknlijic Research 

It is a well-known fact that the eggs of Ste^omyk fasmta are highly resistant to 
conditions adverse to their normal development. 

In April 1915 1 received through the Colonial Office a few dried leaves from West 
Africa, on which— secured by a fine mud deposit— were eggs of this mosquito that 
had been in a dried condition for at least three and a half months. These were found 
to be viable and were successfully hatched and reared for many successive generations, 
as described in a recent paper.* 

The eggs as they reached me showed on examination that some were normal- 
looking, while'many were partially, and others completely, collapsed. The partially 
collapsed eggs no longer had the evenly rounded surface of the normal egg, but the 
surface presented depressions such as would result from shrinkage of the contents 
and the falling in of the shell. This had reached such a degree in the completely 
collapsed eggs that the shell on one side was in contact with that on the other, and 
cither the egg had attained the shape of the bowl of a spoon, or had taken on the 
triangular form shown in section in fig. 1 (fl). 



a b 

Fig. 1. Diagram of section through collapsed eggs 
of Siegomyia fasciata; a, triangular form ; 
h, spoon-shaped form. 

Wben the leaves, however, were placed in water, the number of larvae that hatched 
out tended to convince me that at least many of the partially collapsed eggs had been 
viable as well as those that looked normal. This fact has led me to study the eggs 
that have been laid by the subsequent generations of these mosquitos with a view to 
finding out the powers of resistance they possess. 

Soon after having established means of keeping the strain going actively, it was 
found that, by the methods adopted, the eggs that were laid in large numbers 
and which would always hatch out vigorous lan^ae, were highly susceptible to 
destruction by desiccation. 


on the Rearing of SUgmyia fmciata in London,” Journal of Tropical 
Aiedicme and Hygiene, 1st Sept. 1915. 

(C250) 



82 


MALCOLM EVAN MACGREGOR. 


The females were allowed to oviposit directly on the surface ol water contained in 
petri dishes, or on to small pieces of filter paper that were floated on the water in order 
to give the insects a safer foothold than the surface-film presented. These eggs when 
examined were perfectly normal-looking, but immediately they were removed from 
the water or off wet paper they began to dry up, with the same shrinkage of the 
contents, and collapse of the shell. Such eggs when again placed on water and 
kept at a temperature of 64“ F. failed to develop, the embryo having been killed by 
drying. 

I was therefore left to account in some way for the fact that eggs which had reached 
London from West Africa had withstood desiccation for over three months, while the 
eggs laid by the mosquitos here in London were exceedingly liable to destruction by 
drying. 

Conjecturing the possibility that the eggs when laid might be protected by some 
substance in the shell that was soluble in or destroyed by water, and that only the 
eggs laid out of water were able to resist desiccation, the following experiments were 
undertaken:— 

Exferimerit iVo. 1. 

Several fertilised and fully fed females were placed individually in separate glass 
tubes containing a smaller tube which held a little water and was plugged with filter- 
paper, to furnish a small damp surface on which the females might be induced to lay 
their eggs. Oviposition on the filter-paper took place normally about four days after 
the mosquitos had fed. The eggs were laid during the night, and were examined 
about 10 o’clock the following morning by means of a binocular microscope, at first 
in situ, and later after removal to a piece of dry filter-paper. I was surprised to see 
that the interstices of the wet paper held a much larger amount of water than would 
have been supposed when looked at with the naked eye, and that each egg was in 
effect lying in a minute pool among the waterlogged paper fibres. The eggs were 
therefore to all intents and purposes in the same condition as those laid directly on 
the surface of the water in the petii dishes, and when removed to dry paper began 
soon afterwards to dry up and collapse in the same way. Accordingly the need of 
furnishing the mosquitos with something on which they could be induced to lay their 
eggs, and which yet held only traces of moisture insufldcient to dissolve or destroy 
any protective substance that might be contained in the egg-shell, became apparent. 

After numerous trials, clover-leaves that had been first thoroughly dried, later 
steeped in water until they were soft and pliable, and then pressed between f(flds 
of blotting paper until there was little water remaining in the tissues, were found to 
answer the purpose. 

Experiment No. 2. 

A few of the damp clover-leaves were loosely packed into the bottom of small glass 
tubes, and a fertilised and fully fed female mosquito was imprisoned in each. During 
the course of a day or two a few eggs were laid by the mosquitos, but all when 
examined were collapsed. 

By the foregoing experiments, the assumption that the shell might contain some 
substance protecting the egg from desiccation, but which itself was soluble in or 
destroyed by water, was proved to be wrong, and the problem remained to be 
explained in some other way. 
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The reverse idea then suggested itself, namely, that not until the egg had been in 
contact with water for some time and the embryo partially developed was the shell 
rendered resistant to drying. The results obtained in earlier experiments, when the 
leaves from West Africa were placed on water, in so far as the larvae hatched within 
a few hours, also favoured this view, as sho\ring that the embryo was well developed 
in the resistant eggs. 

Ten fertilised and fully fed mosquitos were therefore placed in a small cage con- 
taining the usual petri dish of water on which they might oviposit. On the night 
of the fourth, day after feeding, large numbers of eggs were laid, and these were divided 
into ten approximately equal batches at 10 o’clock the next morning. Oviposition 
had not commenced by 6 o’clock on the night of the fourth day when I left the 
laboratory, and thus the maximum time that the first eggs could have remained on 
the water ere they were divided into equal batches, may be roughly estimated at 
15 hours. 

Each of the 10 batches of eggs was allowed to remain in water for different periods, 
and was then collected on filter-paper and allowed to dry slowly at the temperature 
of the laboratory (64° F.). The following table gives the results 


Maximum time eggs 

Percentege collapsed after 

remained in water. 

drying for 12 hours. 

15 hours. 

100%. 

20 „ 

100%. 

25 „ 

100%. 

37 „ 

62%. 

43 „ 

28%. 

48 „ 

2%. 

60 „ 

0%. 

65 ,, 

0%. 

70 „ 

0%. 


Contact witii water for some time is clearly shown in the above table to be necessary 
in order that the eggs may become resistant to desiccation. Whether this is due to 
some change in the egg-shell itself or to development of the embryo and its enveloping 
membranes is a subject of study at the present time, as is also the question of the 
longest period that eggs will resist desiccation. The latter is a point of some doubt, 
and has been put at various lengths of time by different investigators. Patton and 
Cragg state, “ Francis has shown that the eggs of S. fasciaia may remain viable for 
as long as six and a half months when they are kept dry ; they do not however hatch 
after two years, Peryassu found that after five and a half months the eggs would 
not hatch.”* Also it has been shown by Theobald that they would survive out of 
water for a considerable time, and in an exact experiment by Newstead, with eggs 
that were sent from Manaos, South America, to England, that they could remain 
dormant for forty-two days, while in the paper already referred to I have shown that 
they survived for at least three and a half months. 


{C250) 


f2 


'“A Textbook of Medical Entomology,” by Patton and Cragg. 



MALCOLM EVAN MACGREGOR. 


84 


No doubt the duration of the resistant period may be altered by the length of 
time that the eggs are first in contact with water. 
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Fig. 3 shows eggs from the same batch as the foregoing, removed from the water 
1 ^ days later. They were allowed to dry on filter-paper in the same way, and were 
)hotographed 12 hours after they were thoroughly dry. These eggs, moreover, while 
)eing photographed, were exposed to the condensed beam of an electric arc light 
or over an hour, with neither heat nor colour screens interposed, and were thus 
iibjected to considerable heating. Both sets of eggs after they had been photo- 
rraphed were separately brushed into glass tubes, to each of which water was added. 
Che collapsed eggs failed to hatch, but the normal-looking eggs (fig. 3) notwithstanding 
laving been subjected to desiccation, considerable heat, and intense light, hatched out 
ix hours later active larvae that developed normally into imagos of normal size. 

/?^wmrfe.—The resistance of the eggs of S.fasmta to desiccation is only attained 
ifter the eggs have been in contact with water for some time, and with the definite 
esults that I have had in these experiments, my former conviction that the partially 
ollapsed eggs from West Africa had also hatched out is probably incorrect. A larger 
luinhei of normal-looking (i.e., resistant) eggs than were visible on the leaves may 
lavc been present buried in the mud deposit previously mentioned, and these would 
iccount for the surprisingly large number of larvae that were hatched. 

The embryos of freshly laid eggs are very easily killed by drying, and if such eggs 
ire removed from water only long enough for the first evidences of the shell collapse 
0 appear, and are then replaced on water, it has been found that they fail to develop. 

Naturally laboratory experiments cannot altogether simulate cohditions in nature, 
ind the degree of humidity of the atmosphere in certain tropical places may play an 
mportant role in allowing even freshly laid eggs when removed from the water to 
levelop their resistant powers, but the fact is demonstrated at least that these eggs 
ire particularly liable to destruction by desiccation. 
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SOME EXPERIMENTS ON THE BREEDING OF THE MANGOLD FLY 
{PEGOMYIA HYOSCYAMI, PANZ.) AND THE DOCK FLY 
(PEGOMYIA BICOLOR, WIED.). 

By Alfred E. Cameron, M.A., D.Sc. (Aberd.), M.Sc. (Viet,), 

Leclurer in Agricultural Biology, University College, Cardiff, 

In a previous paper (Ann. Applied Biol, i, 1914, pp. 41-76) in which the author 
dealt with the Ufe-history of Pegomyia hyoscyami, Panz., it was shown that the food- 
plants of this species belonged principally to the natural orders Chenopodiaceae and 
Solanaceac. Various weeds have also been cited in this connection, namely, certain 
kinds of thistle and the dandelion. Recently E. M. Vassiliev (see Rev. Appl. Ent. iii, 
Ser. A., 1915, p. 608) has added to the record the following :~Sikne (catchfly), 
Datura stramonium (thorn-apple) and Onopordon acmihium (Scotch thistle). Thus, 
in addition to the two aforementioned, the orders Caryophyllaceae and Compositae 
are fairly well represented. As the original paper of the Russian author is not 
available, it cannot be definitely stated in how far his records are authentic. But as 
he advises the removal of these weeds from the vicinity of beet plantations, one would 
naturally infer that he has some reason for assuming that they may be attacked by 
the mangold fly and presumably provide an ever-present source of infestation to the 
cultivated crop. 

As we have already stated {he. cit. p. 69), all suppositious assertions regarding the 
food-plants of an insect species must be accepted with reserve, unless conclusive 
proof is forthcoming in support. Although there may be a bad attack of mangold 
fly in any one locality, we cannot therefore infer that weed plants in close proximity 
which show similar damage are being also attacked by the same species. There are 
several kinds of leaf-mining flies, and it is useless to argue that because a mangold or 
beet plant has its leaves blistered, a similar condition in the case of thistles or any other 
weed has been caused by the same species of maggot. It is our conviction that this 
jumping at conclusions has led to the error now widely accepted and presented in 
Leaflet 5 of the Board of Agriculture and Fisheries, that the dock is also a host plant 
of the mangold fly, whereas the insect that attacks the dock is really Pegomyia hkohr, 
Wied., an allied species. In some cases another species is found to mine in dock leaves, 
namely, Pegomyia nigritarsis, Zett., which can be readily distinguished from P. bicohr 
in both the larval and adult stages (he. dL p. 64). 

The whole question of the food-plants of the mangold and dock flies requires 
thorough revision, and experiments were undertaken at Holmes Chapel, Cheshire, 
with this end in view. It was found that only a few of the questions could be dealt 
with in one season, and it was hoped that the work might be continued in the following 
and subsequent summers. Thus, although finality has been by no means attained, 
we consider it important that the results should be published, 

A previous attempt was made on a small scale to ascertain whether adults of 
R. hyoscyami, reared from larvae which had fed on belladonna leaves, would oviposit 
on the leaves of mangold wnrzel (he. cit. p. 69). The results were entirely negative, 



ALFRED E. CAMERON, 


but it was recognised that the narrow confines of the breeding cages then employed 
were detrimental to the display of the insects’ normal activities. In order to eliminate, 
so far as possible, all objections that could be raised on this score, a large frame- 
structure cage covered with coarse grade, closely woven muslin was erected in the 
field at the farm of the Agricultural College, Holmes Chapel The cage measured 
50 feet long, 14 feet broad and 5 feet high, giving a total capacity of 3,500 cubic feet. 
By erecting partition walls of muslin, the cage was divided into five equal-sized 
compartments of 10 x 14 X 5 feet, which gave a capacity for each of 700 cubic feet. 
This allowed for sufficient space in which one might conveniently attend to the 
experiments. It may be mentioned that in order to lessen the risk of tearing under 
the stress of wind and wet, the muslin was securely fastened by means of narrow 
strips of wood nailed to the supports. Similarly, the muslin on the roof was attached 
to the cross-supports in like fashion. Midway between the cross-supports of the roof 
of each compartment and those of the sides and ends two similar strips of w^ood were 
nailed to each other with the muslin held firmly between. An idea of the general 
structure will be obtained from fig. 1. 



Fig. 1. 


There was no communication between one compartment and another, but each 
was supplied with a small door just large enough to allow the experimenter to enter. 
All the doors, which were similarly placed on the same side of the cage, were covered 
with muslin, and great care was taken that they fitted closely to the jambs. The 
cage was absolutely fly-proof, so that those flies introduced into the compartments 
in the course of the experiments had no chance of escape, and, similarly, no random 
specimens could enter the cage from the outside. Several species of flies and various 
insects, other than those used in the experiments, were collected inside the cage, and 
of these Lepis scohpmi, L., Leptis tringam, L., and Empis tesselata, F., predominated 
from June to September. Their larvae and pupae must have been present in the 
soil in large numbers, and when the adults emerged, they were imprisoned in the cage. 




EXPERIMENTS ON THE BREEDING OF THE MANGOLD PLY. 


89 


It w’as suspected that these predaceous insects attacked and killed a few of the 
mangold and dock flies. It is pretty certain, however, that a sufficient supply of 
material was maintained to render this factor negligible. 

Inside the cage sugar-beets were sown in three of the compartments and mangolds 
jji the remaining two. The drills ran lengthwise and were placed 27 inches apart. 
Throughout the summer the plants received careful attention, being singled, 
cultivated and kept free from weeds. Up to about the time that the seedlings were 
6 inches above the ground there was a period of severe drought, which terminated 
on 25th June. It was therefore thought expedient to water the plants occasionally 
to prevent their flagging. With the extra attention paid to them they developed 
into strong healthy plants with large roots, rather better than those outside the cage, 
which were seriously affected by the attacks of black fly {Aphis rmnicis, L.). 



Fig. 2. 


The scheme of the experiments was as follows. In compartment L, in which 
sugar-beets were grown, specimens of jP. hi color reared from docks {Runiex ohtusifolius) 
were liberated. In compartments II. and III. sugar-beets were also grown, and the 
flies liberated were respectively P. hyoscyami reared on belladonna and P. hyoscyami 
reared on mangolds. In compartments I V. and V. mangolds were sown, and into the 
first of these specimens of P. bicohr reared from docks were introduced; in the other 
Were specimens of P. hyoscyami The method of procedure adopted was to collect 
as many mined leaves of dock, belladonna and mangolds as possible containing the 
infesting maggots. These were then isolated in different breeding boxes and bred 
through to the pupal condition in the insectary (fig. 2) attached to the field experiment 
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laboratory at Fallowfield, Manchester. In this condition they were taken to the 
field cage at Holmes Chapel, Cheshire, and introduced into their respective com« 
partments. The puparia were buried about an inch or so below the surface of the 
ground, and doubtless a few were destroyed by terrestrial predaceous insects. The 
following are the details, with the dates on which the specimens were liberated in 
the cage:— * 


Compartment I. 

Sugar-beet. P. bicohr reared on dock. 

June 22nd 

. . 199 puparia. 

„ 25th 

. . 80 

„ 29th 

.... 189 „ 

July 6th 

.. .. 200 „ 

„ 23rd 

.. 98 ,, 

Aug. 24th 

..60 „ 

Sept. 3rd 

.. .. 126 „ 

Total, 952 puparia. 

Compartment II, 

Sugar-beet. P. Jiyoscyami reared on belladonna. 

June 22nd 

. . . . 30 puparia. 

„ ,29th 

.. 27 „ 

July 6th 

.. .. 76 „ 

„ 23rd 

, , 60 „ 

Aug. 5th 

..51 „ 

Sept. 3rd 

.. ..56 „ 

Total, 300 puparia. 

Compartment III. 

Sugar-beet. P. hyoscyami reared on mangold. 

June 29th 

. . 145 puparia. 

July 6th 

..100 „ 

Aug. 5th 

.. 7 „ 

„ 24th 

. . 90 „ 

Sept. 3rd 

15 „ 

Total, 357 puparia. 

Compartment IV. 

Mangold. P. bicohr reared on dock. 

June 22nd 

. . 199 puparia. 

„ 25th 

.. .. 80 „ 

„ 29th 

. . 189 

July 6th 

..200 

„ 23rd 

. . 97 „ 

Aug. 24th 

.. .. 61 „ 

Sept. 3rd 

..126 „ 

Total, 952 puparia. 

Compartment V, 

Mangold. P. hyoscyami reared on belladonna. 

June 29th 

27 puparia. 

July 6th 

.. .. 76 „ 

„ 23rd 

. . . . 60 „ 

Aug. 5th 

.. .. 51 „ 


Total, 214 puparia. 
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In this experiment no more specimens were introduced after oviposition took 
place. 

Everything considered, the season was not very favourable for the successful 
prosecution of the experiments. The period of drought which persisted from the 
time of sowing, 26th May until 25th June, was followed by wet weather, which 
more or less continued up to the time that the work was concluded in the middle of 
September. During these dull, wet days the flies confined in the cage were inactive 
and sluggish. Bright, warm days, which appear to offer the best conditions for 
copulation, were conspicuous by their absence. Still, this does not offer a satisfactory 
explanation of the results ; but the weather conditions served to impress us with 
the necessity of repeating the experiments for two or three years if the work is to 
have a determinative value. 

Oviposition was first observed on 9th August in compartment V., where the adult 
females of P. Jiyoscyami, reared from maggots feeding on the leaves of belladonna, 
were actively engaged in laying their eggs on the mangold plants. A few days later 
the leaves of almost every individual plant had their quota of eggs, and in some cases 
the tiny maggots had hatched out and were busily engaged making incipient mines. 
On 3rd September the leaves were badly blistered. In order to determine any 
differences between the adults which were reared from these mangolds and those 
reared on belladonna, a number of puparia of both were separately isolated and the 
emerging adults retained. It was found that the differences were insignificant and 
amounted to a slight variation of colour. Those reared from mangold leaves were 
generally slightly darker, the abdomen being rather more cinereous than in the 
specimens reared on belladonna. 

The fact that the result was positive in the case just considered would appear to 
necessitate an abandonment of the theory of “ biologic ” species which the author 
has postulated (he. cit. p. 70), or, at the most, it can only be maintained in a modified 
form. It might be argued that in a confined space with only one kind of plant 
present, the fly had no choice hut to oviposit on the mangold leaves. But since it is 
recognised that the presence of the food-plant is a stimulus to oviposition, we must 
believe that under certain circumstances mangolds Avill supply this stimulus equally 
with belladonna and induce the fertilised females of P. hyoscyami reared on the latter 
to lay their eggs on mangold leaves, if belladonna he not available. 

A curious circumstance is that the P. hyoscymni of belladonna refused to oviposit 
on sugar-beet, whereas they did so freely on mangold in compartment V., although 
sugar-beet is merely a selected variety of mangold specially grown for its sugar content. 
Similarly in the case of compartment III., specimens of P. kyoscyami reared from 
mangold leaves failed to oviposit on the leaves of sugar-beet. In these two instances 
the theory of “ biologic ” species would appear to be established, hut the facts ought 
to be confirmed by repeating the experiments. 

In the case of compartments I. and IV, where P. bmlor reared on dock was confined 
with sugar-beet and mangold, the results turned out as the author expected. In 
both experiments the flies failed to oviposit. This rather strengthens our belief that 
the precaution of clearing out docks from the vicinity of mangold and sugar-beet 
crops is not likely to produce the results generally anticipated. Not that the farmer 
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would not be well advised to keep his land as clean as possible of these weeds, but 
that there is no evidence available that P. bicolor will migrate from docks to mangolds 
and beets. Therefore the removal of docks for the specific purpose of preventing 
mangolds and beets from being attacked by the dock fly rather misses the mark. 

Conclusions. 

It would appear from the foregoing experiments that the following conclusions 
might be considered to have been tentatively established 

1. P. kyoscyami reared on belladonna will oviposit and complete its life-histoi)’ 
on mangolds if belladonna be absent. Why this same species did not oviposit on the 
leaves of sugar-beet was not discovered. 

2. P. hyoscyami reared on mangold leaves did not oviposit on those of the very 
closely allied sugar-beet. All that can be inferred from the experiment is that the 
species when reared on the leaves of the mangold will more readily oviposit on those 
of the same plant than on sugar-beet. 

3. P. hicolor reared on dock docs not oviposit and complete its life-history on the 
leaves of the mangold or sugar-beet, It may also be safely asserted that neither does 
P. hyoscyann ie^ire^ on mangold or sugar-beet leaves oviposit on those of the dock. 

■ 4. Where weeds and cultivated plants have their leaves similarly blotched and 
blistered by leaf-mining maggots, one must make a careful examination of the insects 
before stating that the damage is due to one and the same agent. The author believes 
that hasty and immature judgment has led to the commonly accepted error that the 
maggot (P. bicolor) which mines in the leaves of the dock also attacks those of 
mangolds. That the insect whicli blisters the leaves of the common weed, goosefoot 
{Ckempdiiim albmn], is identical with the P. hyoscyami which causes similar injury 
to] mangold leaves, there is no doubt. In how far there may be a migration, if any, 
of the insects between the two plants has not been experimentally established. 

The author desires to acknowledge many valuable suggestions made by Dr. A. D. 
Imms during the progress of these experiments and to express his indebtedness to 
Professor S. J. Hickson. 
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ON MUTILLIDAE PARASITIC ON GLOBSINA MORSITANS. 

By R. E. Turner. 

Mutilla glossinae, Turn. 

Mutilla glossime, Turner, Bull Entom. Res., v., 1915, p. 383, $. 

Niger, albo-pjiosus ; prondto, nicsonoto, seutelloque rufo-fermguieis ; calcaribiia 
albidis ; segnientis dorsalibiis 2-4 apice anguste albo-iimbriatis ; alls basi hyalinis, 
ijimidio apicali modice infuscatis ; mandibulis apice tridentatis. Long. 6 mm. 

Head narrower than the thorax, broader than long, rounded at the posterior 
angles, closely and not very finely punctured, the antennal tubercles well developed. 
Clypeus concave, smooth and shining. Third joint of the flagellum equal to the 
fourth, half as long again as the second and more than twice as long as the first. Eyes 
ovate, converging towards the clypeus, not emarginatc ; ocelli placed in a triangle, 
the posterior pair a little further from each other than from the anterior ocellus and 
situated on the inner edge of a large but shallow depression. Thorax broad and 
short, closely but not coarsely punctured ; anterior margin of the pronotum straight, 
the posterior margin broadly arcuate ; scutellum flat, broadly truncate at the apex ; 
pleurae very closely punctured and sparsely clothed with long white pubescence. 
Median segment very coarsely reticulate, shorter than the scutellum, posterior slope 
very steep, not distinctly separated from the dorsal surface. Abdomen subsessilc ; 
closely punctured, with distinct but narrow apical bands of long white hairs on 
segments 2-4, a less clearly defined hand on the first ; apical dorsal segment broadly 
rounded, more coarsely punctured, the punctures more or less confluent longitudinally. 
Second ventral segment closely punctured and sparsely clothed with long whitish 
hairs, which form a continuous band on the apical margin. First dorsal segment 
short and broad, slightly depressed on the apical margin ; second very broad, fully 
twice as broad as long, the sides convex. Fore-wing with three cubital cells, radial 
cell very broad, not more than twice as long as broad ; first abscissa of the radius 
equal to the third, shorter than the second, the two recurrent nervures received near 
the middle of the. second and third cubital cells. 

Nyasaland : Monkey Bay [Dr. W. A. Lamhorn). 

A large series of both sexes bred out in October 1915, a smaller series having been 
bred in the previous June. 

Mutilla benefactrix, sp. n. (figs, i, 2). 

$. Nigra ; mandibulis, antennis, thorace, pedibusque rufo-ferrugineis ; segmento- 
dorsali secundo macula magna basali albido-pubescente ; segmentis dorsalibus 
secundo tertioque fascia apicali brunnea, albido-pubescente. 

(J, Niger ; albo-pilosus ; thorace segmentoque mediano fermgineis ; mandibulis 
autenuisque subtus fuscis ; alls hyalinis, apice levitei infuscatis ; calcaribus albis. 
Long. $, 4'5-5 mm, ; (J, 4'5-5’5 mm. 

$. Head as broad as the thorax, closely and deeply punctured, rounded at the 
posterior angles ; eyes oval, situated rather nearer to the posterior margin of the head 
than to the base of the mandibles ; antennal tubercles well developed, oblique ; 
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second joint of the flagellum short, equal in length to the third, less than twice as long 
as the first. Thorax punctured-rugose, distinctly longer than the greatest breadth, 
a little broader at the apex than at the base ; the sides straight, not rounded ; 
pleurae finely punctured ; the posterior slope of the thorax abrupt, the surface 
coarsely longitudinally rugose; scutellar tubercle distinct. Abdomen sessile; 
the first segment very small and sunk below the level of the second ; the second 
dorsal segment very closely and not finely punctured, longer than the greatest breadth, 
the sides slightly convex, a large patch of whitish pubescence slightly tinged with 
fulvous at the base, and a narrow band of the same at the apex of both the second and 
third dorsal segments. Sixth dorsal segment convex, without a pygidial area. 



Carina of the first ventral segment very low ; second ventral segment rather coarsely 
punctured, and sparsely clothed with long whitish hairs. Hind tibiae with four very 
slender spines on the outer margin. The sides of the posterior slope of the median 
segment very finely senate. 

(J. Head as broad as the thorax, finely and very closely punctured, covered with 
long greyish pubescence, a distinct sulcus running from the anterior ocellus to the base 
of the antennae. Posterior ocelli near together, very little further from each other 
than from the anterior ocellus ; eyes deeply emarginate. Antennal tubercles well 
developed; third joint of the flagellum as long as the first and second combined. 
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thorax closely and rather finely punctured ; scutellum flat, rather broadly truncate 
at the apex. .Median segment as long as the scutellum, coarsely punctured-rugose, 
abruptly truncate, the posterior slope distinctly divided from the dorsal area. 
Abdomen finely and closely punctured, with a very narrow apical band of white 
pubescence on the three basal dorsal segments ; the first segment short, and depressed 
somewhat below the second, which is strongly convex, broader than long, and convex 
at the sides ; seventh dorsal segment subtruncate at the apex. Second ventral 
segment rather more strongly punctured than the dorsal, sparsely clothed ^ith long 
white hairs and with a distinct apical fringe of the same. Radial cell not more than 
twice as long as broad ; first abscissa of the radius a little longer than the third, 



nervure received just beyond the middle of the second cubital cell. 

Nyasaland : Monkey Bay, viii. 1915 {Dr. W. A. Lamhorn). 

Three pairs bred from pupae of Glossim morsitdm. 

This seems to belong to the group of M. thyone, P^r., but differs in sculpture, in 
the serrulate sides of the posterior slope of the thorax of- the female and in other 
details. 
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COLLECTIONS RECEIVED. 

The thanks of the Imperial Bureau of Entomology are due to the following 
gentlemen, who have kindly forwarded collections of insects (received between 
1st October and 31st December, 1915) 

Dr. W. M. Aders 9 Culicidae, 16 other Diptera, and 11 tubes of intestinal worms ; 
from Zanzibar. 

Mr. E. Ballard, Government Entomologist 17 Diptera, 4 Hymenoptera, 187 
Coleoptera, 192 Lepidoptera, 103 Rhynchota, 28 Ortboptera, and 1 tube of Leeches ; 
from South India. 

Mr. C. Beeson, Forest Zoologist 126 Curculionidae ; from Dehra Dun, India. 
Mr. G. E. Bodkin, Government Economic Biologist:—! Culicid, 3 Tabanns, \ 
Chalcid, 124 other Hymenoptera, 6 Coleoptera, 6 Lepidoptera, about 100 Mallophaga, 
2 species of Coccidae, 28 other Rhynchota, 62 Odouata, 5 Orthoptera, 16 Gamasid 
mites, 2 Argulidae, 1 Leech, and a number of intestinal woriiis ; from British Guiana. 

Dr. A. S. Burgess, W.A.M.S. 32 Culicidae ; from the Gold Coast. 

Dr. G. D. H. Carpenter 7 Diptera, numerous Braconidae, 18 other Hymenoptera, 
66 Coleoptera, 13 Rhynchota, 3 Orthoptera, 1 Tick, 1 Pseudosoorpion, and 1 Slug ; 
from Uganda. 

Mr. E. C. Chubb, Curator of the Durban Museum 33 Tabanidae, 27 Trypetidae, 

6 Hippoboscidae, 98 other Diptera, 142 Rhynchota, and 66 Odonata ; from Natal 
and Nyasaland. 

Mrs. Andrew Connal 305 Culicidae, 5 Tabanidae, and 2 other Diptera ; from 
Lagos, Nigeria. 

Mr. M. H. Dawe 6 Diptera, and 5 larvae ; from Colombia. 

Mr. d’Emmerez de Charmoy, Government Entomologist 40 Chalcids, 23 Moths, 
and 1 sp. of Coccidae ; from Mauritius and Reunion. 

Division of Entomology, Pretoria 15 Diptera, 6 Chalcids, 9 other Hymenoptera, 
51 Coleoptera, 35 Lepidoptera, 4 Myrmelconidae, 46 Rhynchota, 2 Odonata, and 

7 Orthoptera ; from South Africa. 

Mr. P. R. Dupont, Curator of the Botanic Station : - 80 Coleoptera ; from the 
Seychelles. 

Geneeskundig Laboratorium, Buitenzorg 218 Culicidae; from Java. 

Dr. Lewis H. Gough, Director, Entomological Section, Ministry of Agriculture 
2 Culicidae, 2 Tabanidae, 5 other Diptera, 33 Hymenoptera, 4 Coleoptera, 7 Plani- 
pennia, 6 Rhynchota, and 8 Odonata ; from Egypt. 

Mr. C. C. Gowdey, Government Entomologist : — 1 HmvKdopota, 22 other Diptera, 
231 Hymenoptera, 437 Coleoptera, 5 Psychid cases, 72 Termites, 32 Thysanoptera, 

8 lots of Coccidae, 133 other Rhynchota, 10 Orthoptera, and 23 Ticb ; from Uganda. 
Mr. Ernest Hargreaves About 100 Chalcids, 58 Ants, 30 lame, 14 pupae, and 

10 imagines of the weevil AnihoifionHus gyandis, 16 other Coleoptera, 2 envelopes of 
Coccidae, 3 slides of Aleurodidae, and 2 slides of Mites ; from the United States. 
(C250) 
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Mr. Gerald F. Hill, Government Entomologist .'—I Hippoboseid, 10 other Diptera, 
455 Hyraeaoptera, 17 Coleoptera, 14 Lepidoptm, 9 species of Coccidae, 116 other 
Rhynchofca, about 30 Psocids, and 3 Orthoptera ; ^om the Northern Territory of 
Australia, 

Mr. E. Hutchins, Chief Yeterinary Officer :~103 Tabanidae, and 32 other Diptera ; 
from Uganda. 

Commander H. Hutchinson 8 Culicidae, 14 Tabanidae, 1 Gbssim, 27 other 
Diptera, 29 Hymenoptera, 3 Coleoptcra, 8 Rhynchota, and 13 Ticks ; from Uganda. 

Dr. A. Ingram, W.A.M.S, :-~168 Culicidae, and 184 early stages ; 6 Phkbotomiis, 
8 CuUcoides, 45 Tabanidae, 100 Ghssina, and 29 other Diptera ; from the Gold 
Coast. 

Dr. W. A. Lamborn :--3 Pangonia, 70 Audimtoyia, about 200 piiparia of Glossina 
mmt/ins, with 25 Bombyliid parasites, 195 other Diptera and dipterous puparia, 
173 Lepidoptera, about 300 Chalcids, about 400 other Hymenoptera, 69 Coleoptera, 
2 Mayflies, 5 Rhjmchota, 15 Orthoptera, 6 Odonata, and 2 tubes of Ticks ; from 
Nyasaland. 

Mr. S. Leefmans, Laboratorium von Plantenzeikten, Buitenzorg B specimens 
of the banana scab moth, Nacofew odosema, Me}T, ; from Java. 

Mr. C. W. Mallyj Cape Province Entomologist :--5 Weevils ; from Capetown. 

Mr. C. Mason, Government Entomologist 26 Tahams, 15 other Diptera, 9 
Chalcids, 9 Braconids, 11 Coleoptera, 31 Lepidoptera, and 2 Rhynchota; from 

hli. F. W. Urich, Government Entomologist : — 3 Coleoptera, 10 Lepidoptera, 
and about 50 Gamasid mites ; from Trinidad. 

Mr. Robert Veitch:— 78 Culicidae, 19 other Diptera, about 130 Hymenoptera, 39 
Coleoptera, 43 Lepidoptera, 1 tube of Coccidae, 30 other Rhynchota, 5 Odonata, 
and 2 Millipedes ; from the Fiji Islands. 

Tile Wellcome Bureau of Scientific Research : - -20 Culicidae, 98 other Diptera, 
19 Hymenoptera, 6 Coleoptera, 9 Rhynchota ; from Columbia, Grenada, and 
Venezuela. 
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ON THE FKUIT-FLIES OF THE GENUS DACUS (s.L) OCCURRING IN 
INDIA, BURMA, AND CEYLON. 

By Prop. M. Bezzi, 

Turin, Italy. 

As stated in my previous paper* on the Ethiopian species of Dacus, the Oriental 
forms of this genus show much more variation in their structural and ornamental 
features. They may be therefore divided into no less than five well defined genera, 
only one of which is common to both faunal areas. Reserving for later publication a 
third paper on the Oriental (and Australian) species, I will give here some notes on the 
classification and feeding habits of the species from British India. 

Since the publication in 1913 of my paper on the Indian Trypaneids,t I have 
received from various sources a large amount of material, which enables me to give a 
better definition of the species and to add much information as to fruits on which 
they feed. The material w^as received (u) from the Imperial Bureau of Entomology ; 
(b) from the Indian Museum, Calcutta ; (c) from the Pusa Agricultural Research 
Institute, forwarded by the Imperial Entomologist, Mr. T. B. Fletcher, who has 
supplied the data as to the host fruits ; [d] from the Dehra Dun Forest Research 
Institute, foT>varded by Professor A. D. Imms ; (e) from Professor L. Petri of Rome, 
material bred at Peradeniya, Ceylon, by Mr. E. E. Green ; (/) from Professor E. 
Bugnion, of Lausanne, material collected by him in Ceylon. 

The fruit-flies which are grouped around Dacus are principally distinguished from 
other Trypaneids by their reduced chaetotaxy, as established by me and accepted by 
Professor Hendel in bis synopsis of the genera of the family.}; This reduction consists 
in the simultaneous disappearance of the following macrochaetae :-~ocellar, post- 
vertical, humeral, praesutural, dorso-central and sternopleural ; usually the bristles 
of the occipital row and those on the under side of the front femora are also wanting 
or much reduced. There are no other genera of fruit-flies in which all these bristles 
are wanting at the same time, except a few Oriental genera in which this is the 
case, though they have not a Dflciv. 5 -like appearance. They must however be 
associated with the true Dacinae, and they constitute another peculiarity of the 
Oriental fauna as compared with that of the Ethiopian region, 

The following is a table of the Oriental and Australian genera of Dacinae at present 
known 

1 (12), Aiista bare ; scutcllum broader than long, rounded, convex above, not 
carinate at the sides ; abdomen not linear, usually broader than the thorax ; wings 

•hull. Ent. Research, vi, September, 1915, pp. 85-101, 14 figs. 

tindian Trypaneids (Fniit-flies) in the Collection of the Indian Mnseum, Calcutta. 
of the Indian Museum, iii, No. 3, May 1913, pp. 51-175, pi. viii-x. 

^ tDie Gattungen der Bohrfliegen ; analytischc ubersicht _ aller bisher bekaimten 
C.irtungen der Tephritinae. Wien, entom. Zeiinng, xxxiii, April 1914, pp, 73-98, 

(C288) Wt. l?12/m 1,000. 10.10, B.&F.Ltd. Gp. 11/1. 
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with the first three longitudinal veins closely approximated, the anterior cross- vein 
long and oblique, the second basal cell dilated and the anal ceil drawn out into a very 
long point. 

2 (7). Antennae as long as or shorter than the face, with the first joint not elongated 
and shorter than the second ; face hollowed in the middle ; abdomen never stalked, 
though sometimes a little constricted at base ; second basal cell short, usually not 
more than twice as long as broad. 

3 (4). Thorax without anterior supra-alar or praescutellar bristles ; wings of the 

male without the supernumerary lobe at end of anal vein . . . . Locus, F. (s. sir.). 

4 (3). Thorax wth well developed anterior supra-alar and praescutellar bristles ; 
wings of male usually with supernumerary lobe at end of anal vein. 

5 (6). Wings banded Bactrocera, Guer. 

fi (5). Wings not banded Chaetoducus, Bezzi. 

7 (2). Antennae much longer than the face, with the first joint usually elongated 
and as long as the second ; face not hollowed, usually flat or even convex ; abdomen 
distinctly stalked, club-shaped ; thorax without praescutellar bristles ; wings with 
the second basal , cell more elongate, many times longer than broad, and without 
supernumerary lobe in the male. 

8 (11). The basal joints of antennae wholly separated. 

9 (10). Face flat ; thorax with the transverse suture broadly intenupted in the 

middle and without unpaired acrostichal bristles ; front femora not spinose beneath ; 
second portion of fourth longitudinal vein straight, the discoidal cell less narrowed at 
base Melksis, gen. nov. 

10 (9). Face distinctly convex ; thorax with the transverse suture not inter- 

rupted, and often with a strong acrostichal bristle on the middle line ; front femora 
with some spines beneath near the apex ; second portion of fourth vein deeply sinuose, 
the discoidal cell much narrowed in Its basal half . . . . Momomtichus, Bezzi. 

11 (8). Basal joints of antennae united in the shape of a common petiole 

CalhniTO, Walker. 

12 (1). Arista short plumose ; scutellum longer than broad, triangular, flat above, 
distinctly carinate at the sides ; thorax without praescutellar bristles ; abdomen 
linear, narrower than the thorax ; middle femora elongated and thickened ; wings 
with the first three veins not approximated, the anterior cross-vein short and placed 
perpendicularly, the second basal cell not dilated and the anal cell with a short point. 

13 (14). Femora not spinose beneath ; thoracic suture interrupted in the middle ; 

ovipositor compressed ; antennae short NeosophirOi Hendel. 

14 (13). Femora spinose beneath ; thoracic suture complete. 

15 (16). Antennae shorter than the face, pendulous ; thorax with anterior supra- 
alar bristle ; scutellum 'with four bristles ; o'vdpositor conical, . . Adrama, Walker. 

16 (15). Antennae very long, porrect, twice as long as the face ; no anterior 
supra-alar bristles and only one pair of scutellar bristles ; ovipositor compressed 

MeracaifUhomyia, Hendel. 
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i. Dacus, F. 

1 Dacus (Leptoxyda) longistylus, Wied. (1838). 

Bezzi, Bull. Ent. Bes., v, 1914, p. 154, and vi, 1915, p, 99. 

Some specimens of both sexes in the Indian Museum from Balighai, near Puri, Orissa, 
l(i'20.viii.l911 {N. Ama}id{de andF. H, Gravelij), and some others from Coimbatore, 
vi.x.l913, on Calotropis {T. B. Fletcher)', Nagpur, 9.iv.l914, on Calolropis. 

No doubt this is the same as the African species which lives on the same plant 
(Calotropis procera), and which was doubtfully recorded by me in 1913 from Karachi. 
The Indian specimens before me are very like those from Egypt and equally small, 
while the specimens from Abyssinia and Senegal are more robust and of much larger 
size. The ovipositor is also proportionally shorter in the smaller Egyptian and Indian 
form. 

2 . Dacus brevistylus, Bezzi (1908). 

Bezzi, Bull. Ent. Res., v, 1914, p. 154, and vi, 1915, p. 100, 

Some specimens of both sexes from Hagari, v.1908, in watermelon (E. Ballard); 
Siddhout, Cuddappale, Madras, iv. 1910, in melon; Coimbatore, 26, iv. 1912, 
in melon (T. B. Fletcher). 

This is the well-known Ethiopian species that attacks melons and other cultivated 
Cucurbitaceae. Some specimens have the thoracic markings and the scutellum of a 
reddish instead of a yellow colour ; a single specimen shows a double hypopleural 
spot, thus forming a link with D. vertebratus, Bezzi. 

Nole.~~Oi other Oriental or Australian species belonging to the genus Dacus {s. str.)^ 
I know only D. cucumis, French (1907), from Queensland, which has, however, four 
scutellar bristles, a thing which has never been observed in any Ethiopian species of 
the genus, 

ii. Bactrocera, Ouer. (1832). 

No species of this genus is at present known from the Indian fauna ; besides the 
typical species umbrosa, F., it seems ilisit framnfeldi, Schiner, /renc/it, Froggatt, and 
albistrigaia, Meij., also belong here. 

hi. Chaetodacus, Bezzi. (1913). 

In my paper of 1913 nine forms of this group were distinguished, but the distinctions 
were based on very scanty material ; at present I have before me many hundreds of 
specimens, and I am able to give a better revision. Some species seem to be very 
variable in the colouring of the body and wings, as is shown by the bred material of 
ferrijtgineus and cucurhitae ; the fuscous punctuation of the frons and the black 
pattern on the thorax and abdomen seem to be chiefly subject to variation. The 
studies of Prof. Berlese on D. oleiie (Redia, iv, 1906, pp. 5-7, fig. 4)]also confirm the 
great variability of the thoracic and abdominal markings in the present genus. I 
think therefore that Prof. Hendel* has described some forms which must be considered 
only as varieties, and I have made here an attempt to differentiate the various forms 
into which the typical D.ferrugineus may be divided. 

*P. Hendel. Genus Dacus, Fabricius (1805) (Dipt.). Supplem. Entomolog., No. 1, 
August 1912, pp. 13-24, pi. 1. 

(C 288 ) i2 
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I have also corrected my previous error concerning the interpretation of 
marigiferae and persicae, after seeing typical specimens of this last species. Finally 
I have added six new species, one of which has already been described,* and another 
known hitherto only from Sumatra. 

The Indian species can now be distinguished as follows ' 

1 (22). Scutellum with a single pair of bristles, the apical one. 

2 (17). Two pairs of lower fronto-orbital bristles. 

3 (16). Vertical, thoracic and scutellar bristles yellow ; face always with black 
spots ; thorax without yellow middle stripe ; third abdominal segment of male 
ciliated ; wings without dark spot on hind cross-vein. 

4 (9). Wings with well developed brown anal stripe and with complete brown 
fore border ; first basal cell microscopically pubescent in the portion over the second 
basal cell ; fore and hind tibiae blackened. 

5 (8). Thorax reddish on the disk, with or without black markings ; pleurae 
reddish, the yellowish mesopleural stripe being sometimes margined with black; 
mesophragma reddish or partly black ; ovipositor reddish ; coxae of all the legs 
reddish ; scutellum not spotted ; occiput reddish. 

6 (7). Back, ‘ pleurae and mesophragma altogether reddish, sometimes with a 
black border on front side of mesopleural stripe ; frontal spots less distinct 

3. ferrugineiiSy F. 

7 (6). Back black, but reddish around the humeral calli, on the borders of the 
suture and before scutellum ; mesopleural stripe always margined with black on 
both sides; mesophragma blackish on the sides .. 4. ferrugineus dorsalis, Hmd. 

8 (5). Thorax, pleurae and mesophragma entirely black, with the usual yellow 

markings ; ovipositor black ; hind coxae and trochanters black ; a distinct darkish 
spot at end of the scutellum 5. ferrugineus irwisus, Walk. 

9 (4). Anal stripe not distinct ; brown fore border incomplete ; first basal cell 
wholly hyaline. 

10 (11). Scutellum of a pellucid brow^nish colour, with two more or less distinct 

basal yellow spots ; brown fore border usually indistinct, and apical brown spot 
wanting ; facial black spots broad ; fore and hind tibiae blackened ; species of 
greater size 6. ferrvgineus versicolor, var. n. 

11 (10). Scutellum altogether yellow ; wings with an isolated apical brown spot ; 
facial spots smaller ; fore tibiae yellow ; hind tibiae yellow, at least in middle ; 
species of l mailer size. 

12 (13). Thorax entire ly reddish, with the usual yellow markings and the meso* 

pleural stripe rarely margined with black; facial black spots of rounded shape, 
isolated ; ovipositor red, with black end 7. zonatm, Saund. 

^ 1 3 (12). Thorax mainly black on disk and pleurae with the usual yellow markings. 
14 (15). Facial black spots separated and rather broad; abdomen of male 
entirely black behind the second segment ; legs with the coxae entirely 
yellow 8 . t'iiherculatus, sp. n. 

*M. Bezzi. Two new species of Fruit-flies from Southern India. Bull. Ent. Bes., v, 
September 1914, pp. 153-154. 
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15 (li)- I'acial spots more or less united together towards the middle, forming a 

transverse hand ; abdomen of male reddish behind the middle, with a black longi- 
tudinal middle stripe ; ovipositor red 9. correciuSt nom. u. 

16 (3). Vertical, thoracic and seiitellar bristles black ; face of male immaculate ; 

thorax wth a middle longitudinal j’ellow stripe ; third abdominal segment of male 
not cihated ; ovipositor very long and thin, black ; wings with a distinct brown 
spot at lower end of hind cross-vein ^ 11. drnrsvs, Co<|. 

17 (2). Three pairs of lower fronto-orbital bristles, the two apical pairs being 
closely approximated ; all the bristles of head and thorax black. 

18 (19). Reddish species, with entirely yellow scutellum and a middle yellow 

stripe on thorax ; femora entirely yellow ; wings with the hind cross- vein broadly 
infuscated and with very broad anal stripe U. cucurbilae, Coq. 

19 (18). Blackish species, with black or black-spotted scutellum ; femora partly 
black ; wings with the hind cross-vein not infuscated. 

20 (21). Scutellum yellow, with a black terminal spot ; thorax with a middle 

yellow stripe ; wings with well developed anal streak . . 17. scuiellarm, sp. n. 

21 (20). Scutellum black, with a small yellow spot on each side ; no yellow 

iniddle stripe on thorax ; wings without anal stripe . . 18. biguUutus^ sp. n. 

22 (1). Scutellum with tw^o pairs of bristles, the basal and the apical ; all the 
bristles of the body black. 

23 (30). Only two pairs of lower fronto-orbital bristles. 

24 (25). Wings absolutely without any brown marking at apex or even on anal 

vein, and without the supernumerary lobe in the male ; face altogether black ; 
scutellum black, with tw'o broad yellow spots ; third abdominal segment of male 
ciliated 19. bijrastulatiiSy Bezzi. 

25 (24). Wings with distinct brown pattern and well developed anal stripe; 
face yellow, with black bands or black spots ; scutellum entirely yellow, immaculate. 

26 (27). Thorax reddish ; face with black spots ; third abdominal segment of 

male not cihated ; wings without supernumerary lobe in the male, and with the angle 
at end of anal cell of equal size in both sexes 16. garciniae^ Bezzi. 

27 (26). Thorax black ; third abdominal segment of male ciliated ; wings of 
male with distinct anal lobe and with the usual sexual dimorphism of anal cell. 

28 (29). Face in both sexes with two parallel transverse black bands ; thorax 

without middle yellow stripe 10. dupUcatmf sp. n. 

29 (28). Face with the two usual black spots ; thorax with middle yellow stripe 

13. kageni, Meij. 

30 (23). Three pairs of low'er fronto-orbital bristles ; yellow middle stripe of 
thorax always present ; males always with ciliated third abdominal segment and 
with supernumerary anal lobe to the wings. 

31 (34). Scutellum entirely ycllowq without any definite black apical spot, or 
^ith a less distinct browmish one. 

32 (33). Face with tw'o black spots ; femora yellow ; wings with the brown 

^ore border dilated into a broad spot at end, and with the hind cross-vein lightly 
Kiargined with fuscous at lowxr end 15. caudaius, F, 
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33 (32). Face in both sexes with a middle black cross band ; femora black at 

end ; wings without broad apical spot and with the hind cross-vein not shaded 
below 12. nmculipennis, Dol. 

34 (31). Scutellum with a definite black spot at end; black species, with partly 
black femora ; wings with an isolated black spot at end . . 20. scutellaris, Bezzi. 

3. Chaetodacus ferrugineus, F. (1794). 

Buctrocera fernt^inea, Bezzi, Mem. Ind. Mas,, iii, 1913, p. 95, pi. viii, fig. 5. 

Taking as the main character for this species the yellow bristles of the head, thorax 
and scutellum, I will assume for typical specimens those w^hich show a complete 
reddish coloration of the body, ^without any black pattern on the disk of the 
mesonotum, and with a black margination of the mesopleural stripe, or with a faint 
one on the anterior side alone. The frontal dark spots are wanting or less 
developed ; the facial black spots are very broad ; the pteropleural bristle is 
weak ; the occiput is red with a yellow border. The white-dusted band of the 
hind border of the second abdominal segment is less distinct. 

Thus defined, C.ferrugineus {s. sir.) is easily recognisable, but it is impossible to 
take as the principal character that of the unspotted frons, as is done by Hendel 
(Suppl. Entom., i, 1912, p. 20) ; immature specimens have an entirely reddish frons, 
while in mature specimens there are more or less distinct central and lateral dark 
spots. 

In my above-quoted paper of 1913, under the name of Jemipma are comprised 
the present and the following three forms {dorsalis, indsus and versicolor ) ; they may 
be considered as varieties of a single species, inasmuch as all are to be found living at 
the same time in the same fruits. 

I have seen specimens from Peradeniya, Ceylon {Prof, Bngnion) ; from Katihar, 
Purneah Distr., N. Bengal, v. 1910 {Paiva) ; from Pusa, Bihar, April to July, bred 
from guava {Psidium guyava) and loquat {Eriobothrya japonica) fruits, together with 
the form versicolor, which is hardly distinguishable, the scutellar coloration being 
often faintly indicated and the wing characters being fully developed only in mature 
specimens ; from Mandalay, on mango {Mangifera itidica) vi. 1912 {K. D. Skroff); 
from Myit-Kyina, Upper Burma, in peach {Prums persica) and in pomelo {Citrus 
decumam) fruits, June and September {T. B, Fletcher ) ; from Maymyo, 3,500 ft, 
Upper Burma, v.1909, larva in mango {K. D, Shroff). 

4. Chaetodacus ferrugineus dorsalis, Hendel (1912). 

Bacus dorsalis, Hendel, Suppl. Entom., i, 1912, p. 18, pL 1, fig. 3. 

Most specimens referred by me to ferrugineus in 1913 belong to the present form, 
described originally from Formosa. It may be distinguished from the preceding form 
by the characters given in the table ; the occiput is red, with dark spots. 

There are before me specimens from Peradeniya, Ceylon {E. E. Green ) ; Pusa, 
Bihar, 16. iv. 1914, in loquat {Eriobothrya ja-ponica) {T. B. Fletcher); Coimbatore, South 
India, on mango {Mangifera indica) 16.vii.l913 {T. B. Fletcher ) ; Taru, Peshaw'ar 
Dist., bred from peach (Primus persica), viii.-ix.1914 {T. B. Fletcher ) ; Mandalay, 
in mango and in chilly {Capsicum frutescens), 22. vi. 1912 {K. B. Shroff); Myit- 
Kyina, Upper Burma, in pomelo {Citrus decumma), 13. ix. 1914, and in guava 
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(Psidmi gmjava), l.x.lOM (T. 5. Fletcher); Lashio, 3,000 ft., and Tatkon, 
U. Burma, in Sokmim verbascifolium, 6-T.ix.l9U {T. B, Fkiciwr); Maymyo, 
3,500 ft., TJppei Burma, in American chillies [Capsiam sp.), in pear {Pyrus communis) 
and in peach [T. B. Fletcher). 

5 . Chaetodacus ferruginous incisus, Walker (ISGO). 

This is a very common Indian form, distinguished by the prevalent black colour of 
the entire body ; the legs are also in great part black ; the frontal spots are much 
developed and much darker than usual. The spot at the end of the scutellun^ is not 
defined, but in certain lights is rather distinct and pellucid. The pupariuni of this 
form is of a straw-yellow colour, rather shining, witli the stigmatic plates approxi- 
mated and with less distinct segmentation. 

I have seen a great many specimens from the following localities Xumaoji, 
10. i. 1912 (Prof. A. D. Inms) ; Pollibetta, South Coorg, from jak fruit (Artocarpus 
integrifolia), 15-26. v. 191t (T. B. Fletcher) ; Santikoppa, North Coorg, from fruits of 
Careya arhorea, 4-10. v. 1914 (T. B. Fletcher) ; Bangalore, 3,000 ft., on mango leaves, 
8. V. 1913, and on guava fruits (Psidimn guyava), 27.x. 1907 [T. B. hetcher); 
Coimbatore, attacking mango fruits (Mangifcm indica) ; Tatkon, Upper Burma, 
in Solamm verbascijolium, 6-7. ix. 1914, Lashio, 3,000 ft., on same plant, viii.lQU, 
and Taung-gyi, l.iii.l910 (T. B. Fletcher). 

6. Chaetodacus ferrugineus versicolor, var. nov. 

^ $. Length of body, 5‘5-6’5 ram. Very like typical ferrugineus, but at once 
distinguished by the coloration of the scutellum ; this is darkened in the middle and 
at the end, and bears two broad yellowish spots, one on each side, but this coloration 
is sometimes faintly developed, the scutellum being pellucid, perhaps as a result of 
immaturity. The punctuation of the frons is mostly not distinct ; the thorax is 
entirely of a reddish colour, only the yellow mesopleiiral stripe being narrowly 
margined with black ; the femora are yellow ; in the wings the dark costal border 
is not complete, and even sometimes w^anting, the first basal cell is entirely hyaline, 
and the anal stripe is not distinct. 

The sexual characters of the male in the wing are the same as in ferrugineus. 

’Beradeaiya, Ceylon (E. E. Green ) ; Pusa, Bihar, on guava and sapodilla (AeJms 
sapoUi) fruits, vi-vii. 1914 (T. B. Fletcher) ; Coimbatore, in mango (Mangifera indica) 
fruits, vii.1913 (T. B. Fletcher). 

7. Chaetodacus zonatus, W. W. Saunders (1841). 

The following are synonyms of this species -'Squalidus, Walker (1860) ; perskae, 
Bigot (1889) ; mangiferae, Cotes (1893), and Bezzi (1913). 

In my paper of 1913 1 have distinguished zonatus (with the synonym persicae) from 
rmngiferae, which I considered to be a variety oi ferrugineus. Now, after comparison 
of the types of persicae, Bigot, with those of mangiferae, Cotes, I have come to the 
conclusion that they must be referred to the same species ; and as Saunders figures 
his zmiatus as having an entirely reddish thorax, both the above-quoted names must 
he referred to it. C. squalidus, Walker, is evidently the same species, which is common 
in India, and very injurious to peach, mango and a number of other fruits. 
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Tlie species which I have in 1913 interpreted as zomhis must be renamed, and I 
propose for it the name of corredus, n. n. The true zomtus, as here defined, is very 
like typical ferrugineus and probably only a variety of it, being distinguished by the 
different wing pattern. The wings have no dark costal border, but only a well defined, 
isolated black spot at the end ; the first basal cell is altogether hyaline ; the anal 
dark streak is wanting. Wing characters of male as in ferrnginetis. Very 
■characteristic for the species is the white-dusted band at the hind border of the 
second abdominal segment. The frontal spots are not distinct, and the facial black 
spots are much smaller than those oiferniginetis. 

I have seen some specimens of the present species which show an abnormal tendency 
to have three or four scutellar bristles, but it is interesting to note that these super- 
numerary bristles are always apical, not basal. 

I have seen numerous specimens, including paratypes of Rivellia persime, 
Bigot, in the Indian Museum, labelled " the Ranchi peach-pest ” ; Pusa, Bihar, on 
peach (Prums persm), vi.l914, on fig (Ficus sp. cultivated), iv.l9U, on sapodilla 
(Achras sapotet), vii.1914, and from ripe Bael fruit {Aegle 7Mrmlos), viii.1914 
(T. B. Fletcher) ; Santikoppa, North Coorg, from fruits of Careya arhma^ v.1914 
(T. B, Fletcher) ; Amnoha, Moradabad, on mango fruits,, vi. 1914 (T. B. Fletcher); 
Pachmarhi, 3,500 ft., Central India, in peach fruits, vi.vii.l913, and Nagpur, in 
white gourd (Lagenaria vulgaris), viii.1913 (Raiiram); Taru, Peshawar Disi, bred 
from peach, viii-ix,1914 (T. B, Fletcher), 

d. Chaetodacus tuberculatus, sp. nov. 

The present species takes an intermediate position between the preceding, with 
which it has in common the two separated facial black spots, and the following one, 
with which it corresponds in the colour of the body. Eminently characteristic of it 
are the wholly yellow hind tibiae, which have a strong tubercle on the outside, before 
the end. 

Length of body, 6 mm. 

Head as in ccrrectus, with the same yellow bristles and only two pairs of lower 
fronto-orbitals, but the facial black spots are rather broad, rounded or ovate, larger 
than in zomtus, but not at all concurrent towards the middle ; frontal dark markings 
less distinct. Thorax wholly black, also on the pleurae and on the breast ; on the 
back it is greyish dusted, and around the humeral calli it is a little reddish ; besides 
there are the following yellow markings : — humeral calli, a streak on each side behind 
the suture, a broad mesopleural band encroaching above on the sutural callus and 
prolonged below with a spot on the stcrnopleiira, and two contiguous hypopleural 
spots. Scutellum entirely yellow, with narrow black base ; mesophragma black, 
with a dark reddish, longitudinal middle stripe. Halteres pale yellow. Thoracic 
and scutellar bristles of a dark yellow colour, the scapular well developed, the anterior 
supra-alar strong, the pteropleiiral weak. Abdomen black, minutely punctulate, 
with short grey pubescence ; third segment with black cilia ; first and second seg- 
ment more or less yellowish on the posterior half, and therefore at the base of the 
abdomen there is a more or less broad transverse yellow band, divided into two parts 
by a black transverse line, the posterior part being a little whitish. Venter and 
genitalia black. Legs rather short and stout, entirely yellow, even on the coxae, 
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with short yellowish pubescence ; apical spur of middle tibiae black ; pro-apical 
tubercle of hind til)iae very prominent ; tarsi distinctly broadened at the cud, 
with the basal joints not whitish. Wings hyaline, with yellowish veins, without a 
dark costal border, only the stigma beijig honey-yellow ; a faint dark spot at the cud 
(jf the third vein, ofteii very little developed ; last portion of fourth longitudinal vein 
curved at the base ; first basal cell wholly hyaline, even in the narrowed part above 
the dilatation of the second basal cell ; anal streak wanting, the point of the anal 
cell being only of a honey-yellow colour, like tlie stigma, but with a broad dark spot 
nt the end ; supernumerary lobe at the end of the anal vein well developed. 

Type Q (British Museum) and some additional specimens of the same sex from 
Taung-gyi, 4,000 ft., and Myitkyima, Southern Shan States, in peach (Prmms'persica), 
May to June (T, B. Fktdier). 

9 . Chaetodacus correctus, nom, nov. 

Badrocera zonata, Bezzi (nec W. W. Saunders), Mem. Iiid. Mus., iii, 1913, p. 94, 
pi. ^’iii, fig. 4. 

\ery near the true zonatus, but distinguished by the colour of the thorax, and 
chiefly by the facial black spots being united together to form a black transverse 
baud. The whitish cros.s-baud on the second abdominal segment is less developed. 
The hind tibiae of the male are distinctly tuberculate before the end. 

This little species lives in company with the two preceding ones, feeding on the same 
fruits ; it shows also some atfiiiity with the following, divewis, Coq., but differs from 
it in many points of structure and coloration, which render impossible the suppositions 
advanced by Howlett in his interesting studies on the effects of citronella oil.'*' On 
the other hand, it is quite possible that zonalm, tubervuhtus and correctus, all feeding 
on peach and all possessing the peculiar tubercle on the hind tibiae of male, are only 
different forms of a single species ; but while zomius and corredus are Indian, 
fuberculatus is found only in Burma. 

The puparium of the present species is of a rather dark, shining yellow colour. 

Pusa, Bihar, from peach {Pyunus pers ica) , 2 5 . vi . 1 9 14 ( f Pktehr) ; Coimbatore, 
on mango {Mangifera indACa), v. viii. 1913 (T. B. Fldcher] ; Ouindy, i\Ladras, 1()-2I. 
viii.1913, “attracted to opened termitarium ” {T. B. Fielder)', Hagari, Bollary 
District, Madras, on castor leaf, 14. viii. 1909. 

10. Chaetodacus dupiicatus, sp. nov, 

A rather small black species, very near the following, but distinguished by the four 
sciitellar bristles and by the ciliated third abdominal segmeiit of the male, and further 
differing from any other species recorded here on account of the double black facial 
band in both sexes. 

^ ?. Length of body, 5-C mm., with the ovipositor. 

Head yellow, with striking black markings ; occiput black, with a yellow border 
near the eyes, which becomes broader below ; frons with a middle dark spot, a black 
ocellar dot, black lunula and three pairs of rather broad and well-defined black lateral 
spots ; face shilling, with two narrow, parallel, black cross-bands, the first a little 


*Trans, Ent. f^oc., Loudon, 191L pp. 412-418, pi. xxxis~x\ 
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below the base of the antennae, the second a little above the oral border ; this latter 
band is placed in a furrow, and is often iiitcmipted in the middle ; dark suboeular 
spot distinct ; palpi pale yellowish ; antennae entirely reddish yellow. Cephalic 
bristles black ; only two pairs of lower fronto-orbitals present. Thorax entirelv 
black, even on the pleura and breast, but clothed on the back with greyish pubescence ; 
it bears the following bright yellow, very striking markings -humeral calli, a streak 
on each side behind the suture, a broad mesopleural stripe united above with a verv 
small sutural callus and below with a broad steniopleural spot, and two contiguous 
hypopleiiral spots. Scutellum entirely yellow ; mesophragma entirely black. All 
the macrochactae black ; anterior supra-alar well developed ; basal scutellar oidy 
a little weaker than the apical ones. Halteres whitish yellow. Abdomen rounded, 
punctulate, with short grey pubescence; third segment in the male with well 
developed black cilia ; first segment with a narrow yellow hind border ; second 
yellow, with a black basal band, which sometimes does not reach the sides ; third 
and fourth entirely black ; fifth yellow, with more or less distinct basal and middle 
longitudinal bands ; ovipositor yellow, flattened, if exserted as long as the two last 
abdominal segments together ; male genitalia brown ; venter yellow, more or less 
darkened. Legs yellowish, with white hind praetarsi ; coxae yellow ; the four posterior 
femora Avith the tips dark brown ; hind tibiae of male tubcrculatc, darkened at both 
ends or wholly blackish ; last tarsal joints darkened. Wings hyaline, Avith dark 
yellow veins male with the broAvn spot at the end of the anal vein and Avith the 
supernumerary lobe well developed, but less so than in diversus ; no hioAvn fore 
border and no distinct anal streak ; only the stigma blackish hroAvn, the subcostal 
cell yellowish brown at the end, and a well developed elongate brown spot at the end 
of the third vein ; first basal cell wholly hyaline at the base ; terminal portion of 
fourth vein curved at the base ; no brown spot at the lower end of the hind cross- 
vein. 

Type (J and type $ (British Museum) and some additional specimens of both sexes 
from Pachmarhi, 3,500 ft,, Central India, on peach {Prunus per ska), 30. v. 1909 
(Ratiram). 

The present species belongs evidently to the group of zomHis, iiibercuhtus and 
correctus, feeding also on peach. 

11. Chaetodacus diversus, Coq. (1904). 

Bactrocera diversa, Bezzi, Mem. Ind. Mus., iii, 1913, p, 94, pi, viii, figs, 2-3. 

Dacus sp., H. M. Lefroy, Indian Insect Life, 1909, pi. \xvi, fig. 2. 

A very distinct species, the male of which has a non-ciliated third abdominal 
segment, but a very exaggerated supernumerary lobe at the end of the anal vein iji 
the wings. The ovipositor is much longer than in the other species, very like that of 
D. lof^ktylm ; but in immature specimens it is flattened and apparently shorter. 
The facial band of the female is simple, not double as stated in my paper, probably 
as a result of confusion AAith duplmtus. The wing figures of pi. viii are those of the 
male (fig. 2) and female (fig, 3). 

The puparium of this species is more whitish than that figured by Prof. Lefroy. 
The species was originally bred from oranges {Citrus aurantium). Pusa, Bihar, 
sitting on jaman le;:<ves {Eugenia jambolami), 23. vi. 1914, and on mustard, 27.i.lid‘^ 
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/f . B. Fletcher) ; Bangalore, on mango leaves, v . 1913 (T. B, Fktcker) ; Macliavaram, 
Godavari Dist., 26.xii.1913 (T. B. Fletcher)] Coimbatore, ii, and ix.l912 (T. B. 
Fletcher) ; Nagpur, Central India, on white gourd (Lagenaria vuhjaris)^ 14.viii.l909 
[RaiiraM ) ; Dehra Dun, on grass, v. 1912 (Prof. A. D. Imms). 

Chaetodacus maculipennis, Dol. (1856). 

Bdcifocera vuicuUpennis, Bezzi, Mem. Ind. Mus., ill, 1913, p. 99, pi. viii, fig, 11. 

A very distinct species, which shows some affinity with the two preceding ones. 
It seems to be rare in India. The supernumerary anal lobe on the vings of the male is 
well developed. 

Coimbatore, on cholam (Andropogon sorghum), 23. ix. 1912 (T. B. Fletcher)] 
Minbu, Lower Burma, on wild vine (Viiis sp.), 6-d. viii. 1914 (T. B. Fletcher), 

13. Chaetodacus hageni, Meij. (1911). 

Daciis hageni, De Meij ere, Tijds. Entom., liv, 1911, p. 375. 

This species, described and recorded hitherto only from Sumatra, agrees with the 
preceding one in having four scutellar bristles and a middle yellow stripe on the thorax, 
but differs in having only two pairs of lower fronto-orbital bristles, two rounded 
facial black spots, and the brown fore border of the wings dilated into a broad spot at 
the end of the third vein. The male (hitherto undescribed) is very like the female, but 
has the third abdominal segment ciliated, the supernumerary anal lobe not much 
developed but distinct, and the anal streak less broadened at the end ; the fourth 
abdominal segment shows a rounded yellow spot in the black pattern on each side. 

A single male from Meiktila, Upper Burma, on gourd (CurciMa sp., 13-15. viii. - 
1914 (T. B. Fletcher). 

14. Chaetodacus cucurbitae, Coq. (1899). 

Badrocera cucurhitae, Bezzi, Mem. Ind, Mus,, iii, 1913, p. 96, pL viii, fig. 7. 

Dacus cumrhitae, Lefroy, Indian Insect Life, 1909, p. 633, fig. 418. 

This large and characteristic species is common in India and Burma, and very 
variable. The sexual characters in the male wing are well developed. The black 
facial spots are broad, ovate, and extended to the mouth-edge at their lower corner. 

The following variations have been observed : — (a) chaelotaxg : sometimes only 
two pairs of orbital bristles ; (h) frontal pittern : dark spots more or less developed, 
or even quite wanting ; (c) thoracic pattern : thorax altogether reddisli, or with black 
markings on the disk and the pleura ; middle yellow stripe broad, narrow or even 
indistinct ; (d) aMomind pattern : abdomen with none, or with one, or with two 
transverse black bands ; (c) femora : entirely yellow' or darkened at the end ; 
(f) wings : anterior cross-vein not bordered with fuscous or with a narrow- , or even 
with a broad border ; posterior cross-vein broadly or narrowiy bordered with fuscous. 

Debra Dun, on grass, vii, 1912 (Prof. A. D. Ininis)] Dhom, Krishna \ alley, 
2,400 ft., 29-30. iv. 1913 ; some old specimens in the Indian Museum from Poona 
and Calcutta ; Pusa, Bihar, on parol (Trichosantks diom) in March, in Cucumis 
fruits in October, in Momordicct charaniia fruits in January, in pumpkin fruits 
(Cumrhiia spp.) in December, in Luffa aegypliaca fruits in February and in December 
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(T. B. Fletcher) ; Lyallpur, Punjab, on bitter gourd {Momrdica chamntia]^ 24<x,- 
1912 {T. B, Fletcher) ; Coimbatore, on melon and pumpkin [Cucurbita melo, C. pepo), 
and on cucumbers {Cucumis) {T. B, Fletcher) ; Nagpur, Central India, in cucurbit 
and in melon, v-vii.l910 (Ratiram); Tam, Peshawar Distr., larva in Momordm 
ckarontia (T. B. Fkicim) ; Meiktila, Upper Burma, on gourd (Cucmhita pepo\ 

13- 15. viii. 1914, Mandalay, on musk melon and on bitter gourd, 23. iv. 1909, 
Pyinmana, on wild cucurbit, 7-9. ix. 1914, Tatkon, on cucurbit, 6-7. ix. 1914 (T. B. 
Fktcher), and many specimens from the last-named locality in fruits of Trichosanthes 
cucumerina, 20. ix. 1914 {K. D, Shroff). All the specimens bred from fruits of Luffa 
aegyptiaca have the hind cross-vein very narrowly margined with fuscous. 

15. Chaetodacus caudatus, F. (1805). 

Baclrocera caudata, Bezzi, Mem. Ind. Mus., iii, 1913, p. 97, pi. viii, fig. 8. 

A large species, and very distinct, owing to its four scutellar bristles, three pairs of 
lower fronto- orbital bristles and peculiar wing pattern. In the Indian specimens 
the wings have the hind cioss^vcin always in the condition described by Hendel for 
his var. nubikis ; I have never seen specimens with that cross-vein entirely margined 
with fuscous, and I think that Wiedemann has mixed up the present species with the 
preceding one. 

Dehra Dun, on grass, 16. v. 1912 {Prof. A. D. Imms) ; Shevaroy Hills, 5,000 ft., 

14- 22 . X. 1912 {T. B. Fletcher) ; Coimbatore, on skaki gourd, 29.x. 1908 ; Bababudin 
Hills, Mysore, 4-5000 ft., 2-12. xi. 1912, a specimen with the femora broadly black 
at the end (T. B. Fletcher) ; Lashio, 3,000 ft., and Tatkon, Upper Burma, the larva 
in fruits of Trichosanthes pahmta, viii-ix.l914, Myitkyina, on pomelo (Citrm 
deeumana) 30. viii, 1914, Taung-gyi, Southern Shan States, 4,000 ft., 1. iii. 1910 
(T. B. Fletcher and K. D. Shroff). 

16. Chaetodacus garcinlae, Bezzi (1913). 

Bactrccera garcinm, Bezzi, Mem. Ind. Mus,, iii, 1913, p. 97, pi. viii, fig. 9. 

I have now seen other specimens of this species, bred at Peradenyia, Ceylon, from 
Garcinia fruits {E. E. Green). 

This species has an isolated position in the present genus, and forms a link with 
the genus Melksis ovdng to the face not being hollow^ed and the lack of the usual 
sexual dimorphism in the structure of the wing. 

17. Chaotodacus scutellarius, sp. nov. 

A very distinct species, strongly recalling maculipennis, DoL, but at once dis- 
tinguished by the scutellum bearing only the apical pair of bristles and a well defined 
black spot at the end. 

$. Length of body (with the ovipositor), 6 mm. 

Occiput shining black, with a broad yellow border, w'hich is not dilated below; 
frons pale yellowish, w’hite-dusted, darkened on the middle band but without a 
definite central spot, with three pairs of dark brown dots at the sides, the apical one 
of which is united with the dark lunula to form a transverse band above the root of 
antennae ; ocellar spot shining black, and in contact with a black spot on each side, 
thus forming a transverse black band on the vertex ; face pale yellow, shining, with 
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two oval black spots placed very low, in contact with the oral border ; subocular 
dark spot distinct, but less defined ; palpi and antennae yellow, the latter with the 
third joint darkened at the end ; all the bristles are black, and there are three pairs 
of lower orbitals. Thorax entirely black, punctulate, grey pollinose on the back, 
with black bristles ; middle scapular very thin, the outer strong ; there is no trace 
of an anterior sufra-alar bristle, but of this important point 1 am not sure, the specimen 
being unique ; praescuteilar well developed ; pteropleural thin. The thorax 
shows the following bright yellow markings :~“the humeral calk ; a broad, exactly 
triangular mesopleural stripe, which terminates in a straight line above at the 
notopleural suture, the sutural callus being black, and is not continued below on the 
stemopleura, which is entirely black, with only a dark brown spot above ; two 
contiguous hypopleural spots ; three yellow stripes on dorsum behind the suture, 
the middle a little narrower than the lateral ones, all abbreviated long before reaching 
the scutellum. Mesophragma entirely shining black. Scutellum yellow, with the 
base narrowly black ; at the apex there is a well defined shining black spot, which 
is sufficiently broad to fill the space between the bristles and is pointed anteriorly in 
the middle, reaching the middle of the scutellum. Halteres pale yellow. Abdomen 
black, punctulate, with grey pubescence like the thorax ; first and second segment 
with an equal transverse yellow band on the hind border ; third and fourth each 
with a small semi-lunar spot at the hind border on each side of the middle line ; on 
the fifth segment these two spots are dilated so as to make almost the entire segment 
yellow, with a black middle line and a black base ; basal segment of the ovipositor 
flattened, broad, as long as the last abdominal segment, black, dark reddish along 
the middle ; second segment yellowish red ; venter black, with a reddish basal band. 
Legs with the front femora almost entirely black, yellow only at the base and at . 
the extreme tip ; middle femora also black, but a little more broadly yellow at 
the base ; hind femora with more than the basal half whitish, the remainder black ; 
tibiae blackish, but the middle ones broadly pale in the middle ; intermediate tarsi 
yellow, the others dark, with the praetarsi whitish ; coxae browm. "Wings hyaline, 
with dark yellowish veins; fore border narrow, but complete, blackish, extending 
from the stigma over the end of the third vein, where it is a little dilated, but not in 
the iorm of a spot ; first basal cell broadly darkened above the second ; a small dark 
spot at the end of the fifth vein and lower end of the hind cross-vein ; anal streak 
broad and dark ; last section of the fourth vein a little curved at the base. 

Type a single specimen (British Museum) from Goorghalli Estate, 800 ft., 

S. Mysore, 14-24. iii, 1913 (T. B. Fletcher). 

18. Chaetodacus biguttatus, sp. nov. 

An eminently characteristic species, distinguished from any other at present known 
by its scutellum being entirely black, with a small yellow spot on each side and bearing 
only tbe apical pair of bristles. 

(J. Length of body, 5*5 mm. 

Head with shining black occiput, which is margined with a rather narrow yellow 
border, which is arcuated below the vertical area and very little dilated below , irons 
pale yellow, but dark brown along the middle stripe and with three pairs of ill-defined 
dark spots at the sides ; ocellar dot and lunula black ; face shining yellow, with two 
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broad black spots on the lower half ; subocular dark spot less distinct ; antennae 
entirely yellow, the second joint with some short and one long bristly black hairs, 
the third joint rather short and a little attenuated towards the end ; palpi yellow, 
much dilated at the end, the dilated part almost rounded ; all the bristles black, 
three pairs of lower fronto-orbitals present, the two apical pairs being less approxi- 
mated than usual Thorax entirely black, punctulate, rather shining, chiefly on 
the pleura and breast ; on the dorsum there is a greyish pubescence, which is longer 
than usual, and on the sides, humeri and pleura there are rather long and soft hairs 
of a pale yellowish colour ; on the dorsum, seen from behind, there are two broad 
and distinct parallel stripes of grey dust, abbreviated behind, but not interrupted at 
the suture. All the bristles are black ; middle scapular indistinct ; anterior supra- 
alar and praescutellar well developed ; pteropleural very thin. The yellow markings 
are rather small and as follows i—the humeral calli, but while in all the preceding 
species they are entirely yellow, in the present species they have a black border on 
the inner side ; a very narrow streak on each side behind the suture ; a narrow 
mesopleural stripe, not extended above because the sutural callus is quite black, and 
not prolonged on the stemopleura, w^hich has only the upper border dark reddish 
brown ; this mesopleural stripe is besides not dilated above on the notoplcural 
suture, being almost of equal width throughout ; two contiguous hypopleural spots. 
Mesophragma entirely black, Scutellum black, punctulate and pubescent like the 
dorsum, with a pair of strong, apical black bristles ; the two yellow spots are very 
narrow, rounded, and placed on the extreme lateral angles, but decidedly dorsal ; 
the inferior side of the scutellum is yellowish. Squamae pellucid, with a white fringe, 
haltcres whitish yellow. Abdomen entirely black, punctulate and pubescent like the 
thorax, and with rather long pale hairs towards the base ; first segment with a very 
narrow, linear, hardly distinct yellow hind border ; second segment with a httle 
broader yellow hind border, which is interrupted in the middle and does not reach 
the sides ; fifth segment with a narrow yellow hind border, which is dilated above in 
the middle ; venter and genitalia black ; third segment with long black cilia at the 
sides. Legs with black coxae and trochanters ; front femora almost entirely, the 
four posterior ones on the apical third, shining black ; the four anterior tibiae yellow, 
hind tibiae black ; all the praetarsi yellow, the four other joints more or less blackish ; 
femora with rather long white hairs ; middle tibiae with a black apical spur. Wings 
slightly yellowish hyaline, with blackish veins ; no costal border, but the stigma 
black and the very narrow subcostal cell dark yellowish ; a rather broad, isolated 
brown spot at the end of the third vein ; a less distinct dark spot at the lower end of 
the hind cross-veins and at the apex of the fifth vein ; anal cell altogether hyaline, 
no anal stripe and even the dark spot at the end of the anal vein rather small 
Supernumerary anal lobe distinct, but less developed ; last section of fourth vein 
curved at the base, hut straight at the end. 

Type (J (Indian Museum), a single specimen from Darjiling, 7,000 ft., 25. v. 1910 
{Brunetti). 

19. Chaetodacus bipustulatus, Bezzi (1914). 

Bactrocera bipustuhia, Bezzi, Bull Ent. Res., v, 1914, p. 153. 

Allied to the preceding species but differing in its four scutellar bristles, the very 
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different coloration of the scutellum, and the entirely unicolorous wings. The humeral 
vifflow spot is broadly margined with black at fore end and on inner side. Originally 
described from Mysore (Typo in British Museum), there is another specimen from the 
>anie locality. Another male specimen in the Indian IMuseuin from Coouoor, 0,000 ft,, 
Xilgiris, vi.l912 {CapL Sewell). 

jii. Chaetodacus scuteiiaris, Bczzi (1913). 

Baclrocera scutellaris, Bezzi, Mem. Ind. Mus., hi, 1913, p. 98, pi. viii, fig. 10. 

Allied to the two preceding species, but easily distinguished by the different 
coloration of the scutellum, by the middle postsutural yellow stripe on the thorax, 
and by the well developed anal brown streak on the wings. In the present species 
the yellow spot on the humeral calli is only margin :d with light brown (not black) 
at the inner fore corner. 

Two females in the Indian Museum from Almora, 5,500 ft., Kumaoii, xi.l912 
(6'. Paiva) ; Tauiig-gyi, S. Shan States, 4,000 ft., 1 .hi. 1910 {K. D. Shroff), 

Ao/c. It is interesting to see that, while in the Ethiopian fauna there is the unique 
D. mesomehs, Bezzi, from Congo and Ashanti, Avith a defined black pattern on the 
scutellum, in the Oriental fauna on the other liand there are so many species with 
patterned scutellum. Those known to me may be distinguished as follows 

1 (8). Only tAvo scutellar bristles. 

2 (5). Only two pairs of loAver fronto-orbital bristles; cephalic and thoracic 
bristles yellow ; scutellar pattern less defined. 

3 (4). Thorax in greater part black ; scutellum AAuth a darkish spot at the end ; 

wings with anal brown stripe incisus, Walk. 

4 (3). Thorax in greater part reddish ; scutellum Avith two yellow spots ; wings 

without anal stripe versiedoT, ii, 

5 (2), Three pairs of lower fronto-orbital bristles ; bristles black ; scutellar 
pattern well defined. 

6 (7). Scutellum yelloAV, with a black apical spot . . . . scuteJkrins, n. 

7 (G). Scutellum black, with a small yellow spot on each side at base 

higuttatuSy n. 

8 (1). Four scutellar bristles. 

9 (12). Two pairs of lower fronto-orbital bristles. 

U) (11). Scutellum black, Avith two broad yelloAv spots ; wdugs without brown 
markings hipiistuhtus, Bezzi. 

1 1 (1 0). Scutellum yellow^, with a black spot at the end ; wings with a brown fore 

border, which is not dilated at the end scuteUinus, n. 

12 (9). Three pairs of lower fronto-orbital bristles. 

13 (14). Wings with an isolated brown spot at the end of the third longitudinal 

vein ; mainly black species, with black ovipositor and less developed middle yellow 
stripe on thorax scuteUaris, Bezzi. 

1^ (13). The spot at end of the third vein is united with the brown fore border ; 
ovipositor yellow. 
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15 (16). Yellow thoracic stripes- less developed; black scutellar spot margined 
with red ; brown fore border of wings not much dilated at end ; abdomen of male 
with a complete basal black cross-band on third and fourth segment 

sp. mv. (not named). 

16 (16). Yellow thoracic stripes very broad and striking ; black scutellar spot 
not margined with red ; brown fore border dilated into a spot at end ; abdomen of 
male only with a black spot on each side on the third and fourth segment 

smtelhtus, Hend, 

C. scutdlims is a previously undescribed species from the Philippines, collected 
by Prof, C. P. Baker ; the unnamed new species is from Japan (Dr, Miyahe), but I 
have received it also from South China, Foochow (Gardmr), 

iv. Mellesis, gen. nov. 

In erecting my new genus MomcrostickiSy^ I provisionally comprised in it, besides 
the type species, the Oriental and Australian species sepedonoi/ks, a^mlis, hngi~ 
cornis (vespoides) and compsoides ; subsequently I described M, cratnmifornm 
from India.t 

At present I have before me very numerous species, which agree with Monacro- 
stichus in having a stalked abdomen, a reduced thoracic chaetotaxy and elongate 
antennae ; but they are different in having no acrostrichals, an interrupted suture, 
non-spinose front femora and the second section of the fourth longitudinal vein not 
sinuous. I now therefore think it is better to restrict the genus MonmvsUchus to its 
type species citneoh, and to erect for the other species a new genus, to which may be 
given the name of Mellesis (from the Greek niellesis = delay), in allusion to the fact 
that it is still to be decided which of the above-named species belong to it or not, and 
what is to be considered its relation to the genus Callantra, Mo)imrostichus crabroni' 
formiSy Bezzi (1914), is to be treated as the type of the genus Mellesis. 

The new genus differs from CJiaetodacus as follows First antennal joint as long 
as the second, the antennae being much longer than the face. No piaescutellar 
bristles; anterior supra-alar bristles usually present, but sometiines wanting. 
Abdomen club-shaped. Wings without the supernumerary anal lobe in the male. 

The knovm species are rather uniform in facies and wing pattern ; they have a 
wasp'like appearance and seem to mimic certain Hymenoptera of the groups 
Crabroninae or Eumenidae. The species known to me may be tabulated as follows : 

1 (4). No anterior supra-alar bristle ; abdomen less stalked, being constricted 
only at base ; fronto-orbital bristles well developed ; face yellow, with a black 
stripe in each antennal groove, which reaches below the mouth border ; hypopleiiral 
spot double ; wings rather broad, with the second basal cell rather short. 

2 (3). Frons broader than an eye, with only two pairs of lower fronto-orbital 
bristles ; antennae much longer than the face, with the two basal joints elongated ; 
wings yellowish, with a broad, rounded, apical blackish spot 

sphaeroidaliSy sp. 

* Philippine Journal of Science, viii, , 1913, p. 322. 
fBull. Entoni. Res., v, 1914, p. 153. 
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3 (2). Frons narrower than an eye, with three pairs of lower fronto-orbitals ; 

antennae not much longer than the face, with the two basal joints short ; wings 
hvaline, with a broad apical grey and brown spot .. brachycera,s^. now 

4 (1), Anterior supra-alar bristle well developed ; abdomen properly stalked ; 
face without black stripes in the antennal grooves ; second basal cell long. 

5 (6). Face entirely black ; thorax with a single hypopleural spot and with a 

distinct yellow sutural stripe ; anterior supra-alar bristle weak ; wings with a dark 
fore border ; smaller species crabroniformiSf Bezzi, 

6 (5). Face yellow, with or without more or less developed black spots or bands ; 
anterior supra-alar bristles strong. 

7 (10). No distinct lower fronto-orbital bristles; a single hypopleural spot; 
face almost immaculate ; frons with a brown middle cross-band ; femora reddish ; 
wings narrow, with the second basal cell much longer than broad and with an even 
brownish- yellow fore border extending to the third vein but not dilated at the end ; 
size larger. 

8 (9). Apical spot of the marginal cell entirely brown ; yellow markings on thorax 

and scutellum well developed ; ovipositor conical . . . . d^tilktoria, sp. nov. 

9 (8). Apical spot of the marginal cell hyaline towards the middle ; yellow 

markings less distinct ; ovipositor flattened eumenoides, sp. nov. 

10 (7). Tw^o pairs of well developed lower fronto-orbitals; hypopleural spot 
double ; face with black spots or black band ; irons not banded, only with a middle 
browm spot ; femora in part black ; second basal cell less elongate ; size smaller, 

11 (12). Face with a black transverse band; thorax on dorsum and pleura 

mainly black ; all the femora in greater part black ; wings with the black fore border 
narrow^ almost undilated at end pedimcuhta, sp. nov. 

12 (11). Face with two broad, ovate black spots ; thorax in great part reddish ; 

the four posterior femora entirely yellowish ; wings with the dark fore border dilated 
into a broad rounded spot at end numrmlaria, sp. nov. 

The last two species arc from the Philippines (Prof. C. F. Baker)^ and will be 
described at another opportunity ; all the remainder are from India or Burma, 

21. Mellesis sphaeroidalis, sp. nov. 

A very distinct species on account of the shape of its abdomen, the want of the 
anterior supra-alar bristle, and the wing coloration. The present and the next 
following species are not typical for the genus Mellesis, owing to their reduced chaeto- 
taxy and not properly stalked abdomen, which is only constricted and depressed at 
the base, not at all in shape of a cylindrical thin stalk. 

d- Length of body, 10 mm. ; length of antenna, 2 mm. 

Head entirely reddish yellow ; occiput rather shining, with a pale yellowish border 
near the eyes ; ocellar dot small, black ; frons very broad, distinctly broader than 
eye, more dark towrards the middle, and rather opaque ; the orbital bristles are 
placed on small brown dots, one upper and only two lower pairs ; lunula pale yelloW' , 
glistening ; face pale yellow, shining, with a black stripe along each antennal groove, 
which below reaches the mouth-border, and above is proloi^ed in a thin point to the 
root of the antennae ; cheeks narrow^ yellow, rather opaque, like the jowls, which 
{C288) B 
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have a brown spot below the lower comer of the eyes. Antennae much longer than 
the face, entirely yellow ; first joint porrect, only a little shorter than the elongate 
second joint, which is pendulous like the third ; third joint a little shorter than the 
first two together, slightly attenuated but obtuse at the end ; the bare, very thin^ 
yellow arista is inserted near the base and is as long as the last two joints together. 
Palpi broad, yellow, with very short pale hairs ; proboscis dark brown, with yellowish 
pilose flaps. All the bristles of the head are black. Thorax entirely reddish, densely 
punctulate, with short yellowish pubescence, there are the following yellow markings ; 
entire humeral callosities, but less bright than the other markings ; sutural calli ; 
a broad stripe on the mesopleura, which is broadly margined with black in front 
and is not continued on the stemopleura ; two contiguous hypopleural spots. 
Suture broadly interrupted in the middle. Scutellum entirely yellow, with a narro^v 
brown band at base ; mesophragma reddish, without black markings. All the 
bristles are black ; exterior scapulars long and strong, interior very thin, like yello^v 
hairs ; it seems that the anterior notopleural is wanting, like the anterior supra-alar ; 
inesopleural thin ; pteropleural indicated only by a yellowish hair ; scutellum with 
only an apical pair of strong bristles. Halteres whitish. Abdomen club-shaped, 
rather narrow at base, but not in the shape of a cylindrical stalk ; it is clothed with 
rather long whitish pubescence, which becomes ysellowish and sericeous on the 
posterior segments, and is very long at the sides of the first two segments ; it is 
punctulate like the thorax ; first and second segment entirely reddish, the second 
with a broad yellow hind border ; third segment with black cilia at the sides, dark 
red, with a broad black basal band, which does not reach the sides ; fourth reddish, 
becoming yellowfish towards the hind border ; fifth red in the middle, black at the 
base, yellowish behind, with the two foveiform patches rather distinct. Venter 
reddish, pale yellowish before the end of the second sternite, the last two sternites 
with a broad black middle spot, the penultimate being smaller ; genitalia sma]]. 
reddish, retracted, Legs entirely reddish, but the basal half of the hind femora and 
all the tarsi (except the end) pale yellowish or whitish ; the short pubescence is pale 
yellowish ; the terminal spur of the middle tibiae is long and black. Wings with a 
yellowish tinge, which becomes more pronounced along the fore border above the 
third vein, but the second basal cell is almost hyaline and the alula is quite vitreous ; 
no distinct supernumerary axillary lobe ; the blackish brown spot is almost circular 
and extends from the end of the second vein to the upper corner of the discoidal cell 
and a little before the middle of the second posterior cell ; the anal cell is distinctly 
yellow at the base and has a diffused dark spot at the end. Middle cross-vein very 
long and S-shaped ; last section of third vein bent backwards before its middle ; 
last section of fourth vein short and gently curved. 

Type (J (British Museum) a single specimen from Dehra Dun, 16. vii.1912, on gra?s 
{Prof. A. D. Imms). 

22. Mellesis brachycera, sp. nov. 

A rather aberrant species, apparently allied to the preceding, but distinguished 
from it and from all the others on account of the short basal joints of the antenDae, 
which are shaped almost as in Bactrocera, while the chaetotaxy is that of Dacus, s. sir. 

Length of body, 8 mm. 
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Head entirely reddish yellow ; occiput without a pale border around the eyes, or 
only with trace of an indistinct one at the lower part ; ocellar dot black ; Irons 
narrower than an eye, much narrower than in the preceding species, with a less distinct 
dark spot in the middle or on the sides at the insertion of the orbital bristles ; three 
pairs of lower fronto-orbitals ; lunula small, shining reddish ; face, cheeks and 
jowls as in the preceding species, but the black stripes in the antennal grooves are 
shorter, reaching above only to the middle of the face ; there is a weak but distinct 
genal bristle, which is entirely wanting in M, spkaeroidalis. Antennae entirely 
yellow, only a little longer than the face, the two basal joints not being elongated and 
the first being much shorter than the second ; third joint elongate, with parallel 
sides, obtuse at end ; arista bare, thin, yellow, longer than the whole antenna. 
Palpi and proboscis as in the preceding. All the bristles of the head are black, like 
those of the thorax and scutellum ; in the case of the type there are two outer vertical 
bristles on the left side, the supernumerary one being as strong as the normal and 
closely approximated to it. Thorax as in the preceding species, but the humeral 
calli are more reddish than yellow, and behind the suture there is a blackish patch 
on each side, margined outwardly with a less defined yellowish stripe ; the suture 
is broadly interrupted in the middle and the sutural calli are reddish yellow ; meso- 
pleural stripe reddish yellow, broadly margined with black in front, and shortly 
continued below on the upper part of the sternopleura, which is black (not reddish, 
as in sphaeroidalis ) ; hypopleural spot double ; a small black spot above the hind 
coxae ; mesophragma with a broad black stripe on each side. Halteres and 
scutellum as in preceding, but this last is less bright yellow. Chaetotaxy as in 
snhaeroi/lalis ; middle scapular long and yellow, exterior black ; the anterior 
supra-alar is likewise wanting, but the anterior notopleural is as well developed as 
the posterior one. Abdomen elongate, not properly stalked, only narrowed near the 
base ; pubescence as long as in sphaeroidalis ; coloration also similar, but the 
second segment bears a transverse ovate black spot near the base, and the fourth and 
fifth have a black spot-like stripe on each side near the base. Venter yellow, with 
black middle spots on the bind half ; basal joint of ovipositor broad, in the shape of a 
trapezium, flattened, yellow, with long pubescence. Legs as in the preceding species, 
but the basal half of the middle femora is whitish. Wings hyaline, without yellow 
tinge; fore border only pale brownish to the third vein ; apical spot as in the preceding, 
but of a grey colour, with two dark stripes along the third and fourth veins, the first" 
being twice as broad as the second ; anal cell without dark stripe, only with a dark 
yellowish base ; small cross-vein straight. 

Type 5 (British Museum) a single specimen from Debra Dun, Bhimtal Kumtal, 
10. vi. 1912 {Prof. A. D. Imm). 

23. Mellesis crabroniformis, Bezzi (1914). 

Momicrostkhus crabrortiformis, Bezzi, Bull. Bnt. Res., v, 1914, p. 153. 

A very characteristic species on account of its small size, entirely black face, weMc 
s-atenor supra-alar bristle and single hypopleural spot. Originally described from 
Yerkaud, Shevaroy Hills, and not seen subsequently ; type in the British Museum. 

(C288) b2 
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24. Mellesis destiilatoria, &p. nov. 

A species of greater size, and readily distinguished by the almost unspotted yellow 
face, well developed anterior supra-aiar bristle, simple hypopleural spot, properly 

stalked abdomen and conical ovipositor. 

$. Length of body, 10 mm. ; length of antenna, 2 ’5 mm. ; length of ovipositor 
2 mm. 

Head yellow ; occiput with a broad pale border behind the vertex and along tbi 
eye borders ; ocellar area broadly variegated with brown ; frons broad, distincth 
broader than an eye, with a black cross-band in the middle, prolonged behind intoj 
point on each side ; lunula shining black above ; a fuscous ill-defined stripe on tb 
dividing line between the frons and cheeks ; face broad, rather shining, with uncertaii 
fuscous spots above, below the root of the antennae and on the inner border of tb 
antennal furrows behind the middle ; a narrow black border at the upper mouth 
edge ; cheeks and jowls yellow^, the latter with, a black triangular spot under tbi 
eye ; genal bristle distinct ; fronto-orbital bristles w^anting in the case of the type, 
but it seems that the single upper pair may be present, the lower pairs being entirely 
wanting. Antennae very elongate, much longer than' the face, yellow^, the third 
joint darkened and with whitish dusting ; first joint elongate, about as long as the 
second ; second joint dilated at the end, with some pale yellowish hairs above and a 
longer one near the middle ; third joint a little longer than the first two taken 
together, linear, a little broader before the end than near the base, obtuse ; arista 
thin, bare, dark yellowish, as long as the last two antennal joints. Palpi broad, 
yellow’, black at base, bare ; proboscis black, with yellowish flaps and with long pale 
hairs. Thorax short, convex, punctulate, entirely of a reddish colour, with short 
greyish pubescence ; there is a nan’ow^ longitudinal black middle stripe, ending 
before the scutellum, and in front with a trace of a lateral black stripe on each side ; 
suture broadly interrupted in the middle, with a narrow yellow stripe on each side, 
which, becoming broader and passing over the sutural calli, encroaches on the meso* 
pleura, ending a little beyond the upper border of the sternopleura ; this stripe is 
margined with black in front on the mesopleura ; sternopleura above and ptero- 
pleura entirely black ; humeral calli yellow, narrowly margined with brown in front ; 
a single hypopleural spot, the mesophragma being reddish, with a blackish stripe on 
each side, which is only narrowly paler on the upper border. Scutellum yellow’, 
with a black basal band. All the bristles are black ; interior scapular black and as 
strong as the exterior; anterior notopleural and anterior supra-alar both well 
developed ; pteropleural not distinct ; apical scutellar strong. Halteres w^hitisL 
Abdomen with the first segment constricted to form a thin cylindrical stalk, continued 
by the base of the second segment, which is broadened behind ; the other three seg* 
meats form an almost spherical club, under the border of which projects the strong 
and swollen ovipositor, with a long and conical first segment ; the abdomen is 
punctulate like the thorax and has a whitish pubescence, which is longer at the sides 
and becomes sericeous and yellowish on the last two segments. First segment 
reddish yellow, with a brown spot above on the posterior half ; second dark reddisk, 
with yellow fore angles and a broad pale yellowish hind border ; third blackish, 'R'ith 
a complete reddish hind border; fourth and fifth black, with a broad yellowisli 
hind border, which is broadened towards the middle ; the shining oval patches of 
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last segment are broad and placed obliquely ; ovipositor reddish brown, with the 
second segment lighter ; venter black, with yellow base. Legs entirely reddish 
l>rown, with whitish pubescence ; the base of the four posterior femora and the four 
posterior praetarsi are pale yellowish ; apical spur of middle tibiae long and black. 
Wings rather narrow, greyish hyaline, with a brown yellowish fore border, which 
surpasses a little the third longitudinal vein, and is darker brown in the part below 
this vein and in the apical part above the end of the second longitudinal vein. Along 
the anal cell there is a broad but faint pale yellowish streak. Small cross-vein 
straight ; last sections of third and fourth longitudinal veins almost straight and 



Type $ (author’s collection), a single specimen from Bhamo, Burma, vii, 1885 
[L Fea) ; cotypes in the Museum Civico, Genova. 

25. Mellesis eumenoides, sp. nov. 

Nearly allied to the preceding species, and perhaps only a variety of it, but dis- 
tin^niished by the flattened ovipositor, well developed upper fronto-orbital bristles, 
and different pattern of body and wings. 

$. Length of body, 10 mm. ; length of antenna, 2 ‘5 mm. ; lejigth of ovipositor, 

2 mm. 

Head and its appendages as in M. deslillaloria, but with the following differences. 
There is no complete blackish cross-band on the frons, but only a less distinct dark 
middle spot ; the face is entirely reddish yellow, with only a small black spot on each 
side near the upper end of the antennal funows ; mouth-edges without a black border ; 
upper pair of fronto-orbital bristles thin but distinct, but the three lower pairs seem 
to be deciduous, being wanting or represented only by hairs. Thorax and scutellum 
as in destillaioria, but the yellow markings are much less distinct, being of a reddish 
colour, only a little paler than the colour of the surrounding parts. Abdomen shaped, 
coloured and clothed as in destillatoria ; third segment of male with well developed 
black cilia, the genitalia in the same sex black, retracted ; ovipositor wth the basal 
segment flattened and black below, the second segment yellowish. Legs paler than 
in the preceding species. Wings with the same pattern and the same neuration ; 
but in the brown end of the submarginal cell there is a hyaline streak, which is wholly 
wanting in d^tiUatoria, 

Type and 9 (British Museum) and another male specimen from Taktoii, 
Upper Burma, 6~7.ix.l914, bred from fruits of Trichosanthes cmrdcrina, exc). 
20-21. ix.l914 [K, D, Shroff). An additional male specimen from Myitkyina, 
Upper Burma, excl. ix.l914, from cucumber (T. B. Fletcher). 

The puparium of the present specices is of a pale whitish yellow colour, opaque, 
with less marked segmentation ; posterior spiracles approximated, on a rounded 
blackish area. 

V. Monacrostichus, Bezzi (1913). 

As stated above, this genus is now restricted to its type species M. citricohi because 
I do not know if the species attributed to it in the Philippine Journal of Science 
belong in reality to it, or to Mellesis, or to some other genera. To the characters of 
the genus must be added that the thoracic suture is complete, thus indicating perhaps 
affinity with the genera Adrama and Meracanikomyia. Lower fronto-orbital bristles 



120 


PROP. M. BEZZL 


entirely wanting, thus showing relation with Mellesis destillafom. Second basal cell 
much longer than broad, thus showing remoteness from Chaetodacu^ and Dacus 
(y. 8tr.). 

vi, Callantra, Walker (1860). 

This genus is unknown to me ; Hendel* has it (as Calantra) among those with 
unarmed femora. It is very probable that this genus may coincide with one or the 
other of the two preceding genera ; but Walker says : “ Antennae long, seated on a 
common petiole or first joint, with which the succeeding part forms a right angle.” 
Until it is proved that this is an enor of observation, we must consider the genus as a 
distinct one. The type species, C. smicroides (smieroides) is from Makassar. 

vii. Neosophira, Hendel (1914). 

This genus also has not yet been found in India. It has the general facies of Adrmm, 
but is distinguished by the interrupted thoracic suture and by the unarmed femora, 
T^his and the two following genera belong to a special tribe, which is very different 
from the true Dacixae, as is to be seen from the narrow elongate body, the plumose 
arista, the elongate and triangular scutellum, the elongate and thickened middle 
femora, the narrow second basal cell and the short point of the anal cell. The two 
following genera have besides a complete, uninterrupted thoracic suture and spinose 
femora. 

viii. Adrama, Walker (1859). 

This genus is of economic importance, one of the species being the so-called tea- 
seed fly (A. delerminata, Walk.), which, as observed in West Java, has done much 
damage in destroying tea-seeds {Meded, v. L Proef station voor Thee, xxxv, March 1915). 
Three species are at present known, only the following being Indian. 

26. Adrama austeni, Hendel (1912).t 

Very near A. delerminata, but distinguished by the black occiput and by the much 
narrower apical dark spot of the wings. 

Originally described from Ceylon, I have seen a male specimen collected at 
Peradeniya, by Prof. Buguion. 

ix. Meracanthomyia, Hendel (1910). 

Very near the preceding genus, but differing in the very elongate antennae, which 
are shaped as in Monar^ostichus, in the compressed, not depressed, ovipositor, the 
short face, the produced mouth-border, and in the middle femora being spinose for 
their whole length. Two Indian species of the present genus are knowm : M. macdi- 
pennis, Macquart (1851), from East India, and M. gam7na, Hendel {Wien. ent. ZeiL, 
xxix, 1910, p. 107, pi. 1, fig. 13) from Ceylon. A third species, M. antennata, Hendel 
{Wien, entom. Zeit., xxxi, 1912, p. 11) from Ashanti, West Africa, is the unique 
representative of the present tribe in the Ethiopian region. 


Pnt Zeit, ixxiii., 1914, p. 74. 
tWim. £nt Zeit., xxxi, p. 12. 
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Index of Plants, with the Species Feeding on them. 


Achras sapota 

. . Chaetodacus fermgineus versicolor, C. zonatus. 

Aegk mrmebs 

. . Chaetodacus zonatus. 

Andropogon s(yrghum, , 

. . Chaetodacus maculipennis. 

Arlocarpus integrifolm 

.. Chaetodacus fermgineus incisus. 

Cdotropis procera , . 

. . Dacus longistylus. 

Capsicum fridescens . . 

. . Chaetodacus fermgineus dorsahs. 

Carega arborea 

. . Chaetodacus fermgineus incisus, C. zonatus. 

Citrus aurantium 

. . Chaetodacus diversus. 

Citrus decumana .. 

. . Chaetodacus fermgineus, C. fermgineus dor- 
salis, C. caudatus. 

Ciirus sp 

, . Monacrostichus citricola. 

Cucumis sp 

. . Chaetodacus cucurbitae. 

Cucurbita melo 

. . Dacus brevistylus, Chaetodacus cucurbitae. 

Cucurhita pepo 

. , Chaetodacus cucurbitae. 

Cucurbita sp 

. . Chaetodacus hageni, C. cucurbitae, C. caudatus. 

Eriohothrya japonim 

. . Chaetodacus f errugineus, C. fermgineus dorsalis. 

Ficus sp 

. . Chaetodacus zonatus. 

Garcinia sp 

. . Chaetodacus garciniac. 

Lagenaria vulgaris . . 

. . Chaetodacus zonatus, C. diversus. 

Lujfa aegyptiaca 

. . Chaetodacus cucurbitae. 

Mangifera Mica 

. . Chaetodacus ferruginous, C. fenugineus dor- 
salis, C. fermgineus incisus C. fermgineus 
versicolor, C. zonatus, C. correctus. 

Momordica charantia 

. . Chaetodacus cucurbitae. 

Pntmis persica 

. . Chaetodacus fermgineus, C. ferruginous dor- 
salis, C. zonatus, C. tuberculatus, C. cor- 
rectus, C. duplicatus. 

Psidium guyava 

. . Chaetodacus ferrugineus, C. ferrugineus 
dorsahs, C. ferrugineus incisus, C. ferm- 
gineus versicolor. 

Pyrus communis 

. . Chaetodacus ferrugineus dorsalis. 

Solamm verbascifolium 

. . Chaetodacus ferrugineus dorsalis, C. ferru- 
gineus incisus. 

Thea sp, 

, . Adrama determiiiata. 

Trichosanths cucumerina . . 

. . Chaetodacus cucurbitae, Mellesis eumenoides. 

Trichosantkes dioica 

. . Chaetodacus cucurbitae. 

Trichosanthes palmata 

. . Chaetodacus caudatus. 

Vitis sp. 

. , Chaetodacus maculipennis. 


A'ofe.— From tke above enumeration it will be seen that the forms of C.femfgineus 
and its allies breed on various plants of different families, but never on Cucurbitaceae ; 
while C. cwurUtae and its allies feed only on plants of that family. The polyphagous 
species, like C.ferrugineus (s. 1.) and C. arnrhitae, are very variable in their characters. 
Only species or forms of the ferrugineus-gTou^ are attracted by oil of citronella. 
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By James Waterstox, B.D., B,Sc., 

Imjpeml Bureau of Entomology, London. 

£upelminu$ tarsatu$, Watergt. (1916). 

Eupelminus Uirsaius, Waterston, Bull. Ent. Res., vi, Feb. 1916, p. 389, figs. T 
and 8; Lamborn, ibid., vii, May 1916, p. 34. 

A series of both sexes of this parasite of Ghssina morsitans enables me to describe 
the male for the first time and the female more fu'ly. One of the striking features> 
about this species, apart from its remarkable sexual dimorphism, is the great range 
in size which it exhibits. The females run from mm. to 5 mm. and the males from 
U mm. to 2i mm., with a range in the alar expanse of 2^ mm. to 3| mm. The larger 
female examples are invariably darker and more metallic in coloration. Dr. Lamborn 
is certainly right in correlating the smaller size of some of the parasites with a reduced 
food supply {lo. p. 35). I cannot yet agree, however, that the parasitic status of 
E, ',amtus is definitely fixed by our present knowledge of its habits. Plainly the 
proportion of ilfu^i^Zu-parasitised puparia supplied to the Eujdminus females was 
larger than could have occurred under natural conditions. Again, the factors, what- 
ever they are, inducing Mutilk to oviposit in a particular puparium may be equally 
decisive for the female Eupelminus. If, for example, in two cases three Eupelminus 
. punctures all close together could be seen with a high-power lens one might suggest 
that some structural pecuharity invited the attack. Nor, incidentally, is it legitimate 
to infer that because a puparium observed to be stung produced no Eupelmimis the 
attack had failed. The presumption is that the attack had not been delivered^ 
stinging and ovipositing being, in many cases, two separate processes. Many 
Chalcids plunge the ovipositor into ova, puparia, etc., and then, applying the mouth 
to the wound, suck up the contents which have been expelled. In other cases the 
first stinging observed is merely the narcotising and rendering antiseptic of the host, 
which precedes the real introduction of the ova. The parasitic status of Eupelminus 
can, in fact, be settled only by examination of puparia, collected under natural 
conditions, from which the Chalcids have been noted to emerge. 

Additional Notes on the Female. 

The most interesting fact revealed by Dr. Lamborn’s new material is that the 
female is sub-apterous. Examination of a number of specimens shows that in some 
the fore wing (fig. 1) is present, in others the wing has broken off at the apex of the 
axillary sclerite, while in others again the rupture has taken place below the tegula 
itself, I am convinced now that the sclerite referred to in my original description 
fig. 8, T) is not the tegula but the exceedingly elongated axillary scutum which 
fits into a groove running along the upper edge of the mesopleura. The hind wings, 
which are minute, fit into a similar depression of the metanotum. The axillary 
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scutum referred to is always, as far as I have seen, fixed, and the fore wing appears 
to originate posteriorly from the side of the scutellum at the level of the apex of the 
■axilla (fig. 2). Dr. Masi has (in litt.) pointed out how closely F. tarsatns approaches 
in important characters to Fupelmm degeeri, Dalm., and suggests that a new genus 
■should be erected for the reception of these species. 

In degeeri there is a line of weakness at the point where in iarsatus the wing is 
truncated and it may be that in freshly emerged examples tarsatus possesses the 
■additional alar flap present in degeeri. 



Description of the Male. 


,A black or dark brown species, only the first three tarsal joints of the mid and 
the first two of the hind legs distinctly white. Antennae blackish, with the base and 
the inside of the scape brownish, and in some lights traces of metallic lustre on the 
apex of the scape. On face, vertex and genae some dark greenish or cupreous 
reflections. Thorax like head, propodeon and base of abdomen dark shining blue, . 
remainder of abdomen duller cupreous. Femora and tibiae, except indistinctly and 
shortly at the base, blackish with dull dark blue reflections on hind femora ; fore 
tarsi fuscous, fourth and fifth tarsal joints of mid legs and third to fifth of hind legs 
black. 

Head from in front rounded, as broad as long. Eyes with a short scattered 
pubescence extending over about two-thirds of the depth in profile, the depth of the 
eye being about twice the shortened genal space ; at their nearest point across the 
frons the eyes are separated by diameters. Tondi reniform, narrower superiorly, 
more than half below the base line of the eyes, with about 40 minute bristles 
on the raised triangular area between the scapal grooves;' the latter bare, 
all the rest of the frons and the vertex covered with short bristles ; orbital 
bristles not differentiable, Clypeus smooth, regularly convex, with one shorter and 
■one longer bristle above at each side somewhat remote from the edge. The whole 
reticulation is fine, regular and evenly raised on vertex, but becoming more scaly 
towards the mouth-edge. As compared with the female head, that of the male is 
shorter, the eyes approximated nearer the mid frons and not superiorly, the depressed 
area between the scapal grooves not so sharply limited laterally, and the toruli higher 
in position. Mouth-parts essentially as in female. The mandible is more suddenly 
contracted apically. The first two joints of the maxillary palpi are in the same 
ratio, the third is slightly shorter and the fourth distinctly so, while two and three 
of the inner sub apical bristles are much stouter in the male. 
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Jiwtewwfl : length 1’25 mm. in an example whose fore wings are 1'35 mm., 
ll-jointed, the club being solid, one ring joint and seven normal in funicle. Scape 
narrowed on basal third and at its widest (1 : 3) near the apex, barely as long as the 
first three normal funicular joints, nearly twice as long as the club (12 : 7) and of the 
same breadth. Pedicel (8 : 3) slender basally, three-eighths of the scape. All 
funicle joints slender, cylindrical, sub-equal (9, 8, 9, 9, 8, 8, 8) and the club in the same 
scale 13. Average breadth 5, of the club 6. Joints 6 and 7 are distally more dis- 
tinctly articulated. The sensoria are numerous, long and narrow', with very short 
free points. 



Thorax : When flattened out the pronotum is a little concave posteriorly, but 
deeply and broadly so in front. The spiracle lies in front of the lateral angle, and the 
posterior row of bristles contains about 12. The pattern is fine and much raised, 
with numerous regularly disposed short bristles. The prosternum is posteriorly so 
broadly truncate as to be nearly triangular in outline. Two longer central (1 : 1) 
bristles lie nearly on the posterior edge with 24 (12 : 12) other stouter bristles over 
the surface. Mesonotum a little flattened, the parapsidal furrows fading posteriorly, 
but in a mounted example traceable to the suture and meeting the anterior edge of 
the axilla before one-half. Axillae very nanowly separate (see fig. 2). Whole 
surface densely set with bristles, raised reticulate, the pattern finest in the mid lobe 
and coarsest on the axillae. Prepectus large, with a bold but little raised pattern, 
found also on the episternite and large oblong epimeron. Below the episternite there 
15 a thin clear track in the chitin, reaching back below the epimeron, and meeting with 
it posteriorly is a similar broad line from the inner angle of the prepectus. The 
triangular area thus delimited bears about 30 bristles, and there are about as many 



126 


JAMES WATERSTON. 


nore on each side of the mid line of the sternum. The latter is posteriorly deeply 
ind rather narrowly emarginate in the middle. Metanotum strongly raised 
•eticulate, especially on the post-scutellum. Propodeon smooth between and behind 
/he oval outwardly directed spiracles. Below and behind the spiracle the pleurae 
ire densely covered with bristles. The sulci running round the spiracles outside 
i)roaden as they pass inwardly, being at their nearest point one>third of the distance 
3f the spiracles from one another. 

Wings : Pore wings more than twice as long as broad. Sub-marginal : radius : 
post-marginal, as 10 : 6 : 3 : 4. Fringe short, discal ciliation everywhere evenly set, 
jxcept along the hpnd margin near the base up to the middle of the frenulum. There 
'\s a bare spot in the middle of the basal triangle just before the uprise of the marginal, 
About 20 bristles on the marginal. Hind wings, 4:1. 



Legs : Fore legs : the upper apical angle bears two short teeth or peg-like spines, 
the apical comb 5-6 spines. The comb on the first tarsal joint (16 spines) is continued 
along the antero-ventral edge of the joint to the apex by a row of 5-6 spinose bristles. 
At the apex of the mid femur there are anteriorly, 4, posteriorly, 1, spinose bristles. 
Hind coxae elongate (2:1), apical comb of tibia containing 9 strong bristles. In all' 
the tarsi the proportions are much alike and hardly different from those of the female. 
The first is about twice the second, which exceeds the third, which is equal to the 
fifth, and the fourth is shortest, 

Sycophaga cyclostigmaf sp. nov. 

Head (10 : 9) flattened oblong, with prominent and entirely glabrous eyes which 
are separated by rather over twice the diameter of either, and extend respectively 
over one-half of the lateral margin. Vertex with a wide, V-shaped depression, forming 
at the side two distinct posterior angles behind the eyes. Posterior ocelli (oval) on 
vertex, anterior (circular) on frons, well within the post-scapal groove. Toruli oval, 
ventrally truncate, convergent superiorly towards the mid line of the frons and 
narrowly separated, set above raid way between the base line of the eyes and the 
clypeal edge, but clear of the former. The latter with a median tooth set in a shallow 
hollow which hardly exceeds the flat low lobes by which it is flanked. On each side 
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of the raediaa tooth are one long and one short bristle ; above the clypeal edge the 
face is broadly bare ; there are one or two bristles below the tonili, and none between ; 
while on each side of the face are 40-50 similar minute irregularly-disposed bristles. 

Antenm : length, '75 mm. ; scape (7:2), with subparallel sides, constricted near 
the base ; rather bare, and with minute bristles of which two, very short and 
appressed, are ventral at one-third and two-thirds respectively ; pedicel (5 : 3) 
barely one-half of the scape ; first ring joint about half as long as the second. The 
joints of the funicle are subequal, but the first is one-fifth less, and the fourth one- 
eighth loiter than the others ; the first segment of the club equals the last funicular 
in length, and the three segments are in the ratio 5:4:5; the third segment shows 
a minute apical subdivision — ^probably a sense organ — which bears only bristles. 
The breadth of funicle and club is uniform, the joints being approximately as long as 
broad, except the first funicular, which is a little narrower. The first funicular bears 
four sensoria, and the second six, as does also the last segment of the club ; the other 
joints bear eight to twelve. 

Mmih'farts : mandibles broad, triangular, with inwardly curved apex ; about 
ten bristles on the apical outer half. Inner edge with two teeth, the distal angular, 
the more proximal rounded. Maxillary palpus very short, single-jointed, with only 
two terminal clear minute spines. Labial palpi relatively large, two- jointed, in the 
proportion 11 : 7 ; second joint about twice as long as the maxillary palpus. The 
first has one external, and the second two apical spinose bristles. There are apparently 
no cell-like structures on the lingua, whose distal edge is merely frayed. 

Thorax ; prothorax smooth, except on the overlaps (below the spiracle) which are 
reticulate. Spiracles projecting, with some minute bristles, just behind on the 
inside, and many more in front in a broad antero-medianly interrupted band ; no 
posterior row of longer bristles. The narrow steinite smooth, and the episternite 
raised reticulate. Mid lobe of mesonotum smooth and bare, save for two or three 
short bristles inside the furrows near the suture. Lateral lobes and axillae with two 
or three short bristles, smooth, except towards the lower edge of the axillae, which is 
faintly reticulate. Scutellum oblong, nearly quadrate, with concave sides and about 
eighteen minute bristles (9:9); mesophragma deeply bifid apically, exactly the 
length of the propodeon. The large tegulae, the distinctly separated prepectus, and 
the sternum anteriorly, are coarsely reticulate and slightly raised. The remainder 
of the sternum and the episternal sclerite smooth. Metathorax : both the post- 
scutellum and the side areas are raised reticulate. 

Pro])odeon smooth, with traces of raised pattern outside and below the spiracle, 
where are also two to three short bristles. The propodeon bears also poster o-laterals 
patches of about a dozen bristles each. 

Wings : Fore wings twice as long as broad ; length, 1'55 mm. ; breadth, ‘72 mm. 
'Submarginal : marginal : radius : post-marginal, as 4 : 1 : 1 : 2. The apex of the 
post-marginal is hyaline, so that the vein appears (unless carefully examined) to be 
shorter than it is ; the apparent ratio with the marginal being about 5 ; 3. The 
basal half of submarginal cell and the wing base to below the uprise of the vein are 
bare. Wing ciliation regular, no hairless lines. In all the specimens examined the 
submarginal vein bears five bristles on the basal two-thirds, and two more (after a 
<iistinct gap) before the pair of pustules at the uprise. There are about 24 bristles 
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projecting beyond the costa along the marginal and post-marginal combined, and tli& 
radius has four-five bristles and three cells. Hind wings rather over three times as 
long as broad ; length, 1 mm. ; breadth, ‘3 mm. ; the submarginal cell narrow 
and long (the venation extending to nearly seven-tenths of the costa), with a single 
row of minute bristles on the apical two-fifths. 

Legs : Fore legs ; coxae elongate (two-thirds of the femur and one-third longer 
than the tibia), oblong (2:1), a little broader basally, where there are a few stiff 
bristles on the postero-ventral half, otherwise bare ; femur (5 : 3), much swollen 
dorsally, practically bare ; tibia (2:1) swollen, triangular, broad apically, with three 
stout external teeth placed longitudinally at the apex ; the sub-apical spur strong, 
much curved, distinctly bifid ; a few scattered short bristles on both aspects, and 
rows (of about six each) both dorsal and ventral, two or three bristles behind the spur 
being stronger. Mid legs normal ; first tibial spur distinctly subapical. Hind legs 
(fig. 4) similar to the fore legs, the coxae being of the same length but stouter (4 : 3) ; 



Fig. 4. Hind femur and tibia of (a) Sycoyhaga sycomori, H., $ ; 
(6) -iS^, cyclostigma, sp. n., 


the femur shorter (5 : 4) than the fore femur, but stouter ; the tibia and tarsus much 
more developed. The antero-apical comb contains four or five teeth, and the anterior 
spur is also tooth-like, the posterior being a stout, sharp spine. At about one- third 
from the base are the three (sensory ?) structures figured ; the upper surface of the 
chitin appears to be ovally excavated, and there is a similar, more truncate hollow on 
the internal surface, set at right angles to the first. 

Abdetmn with the caudal stigmata small and circular, separated by about seven 
times their own diameter. 

Ler^tk (excluding ovipositor), about 2 mm. ; alar expanse, over mm. 

Southern Rhodesia : Salisbury, 24.xii. 13, in wild figs, (R. W. Jack), 

Hohtype $ in the British Museum. 

In the genotype S. sycomori, L., the caudal stigmata are very large, oval, a little 
nanowed anteriorly and separated by about IJ diameters. I have examined 
S. syconmi from various localities from Greece to Egypt. S, cydostigm is possibly 
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1 southern form of it, but certainly deserves a separate name. Some interesting' 
iifferences in the hind legs are illustrated in fig. 4. The short heavy spine at the 
ipex of the tibia is constant for sycomori, but the similar spines along the ventral edge 
ire less constant. In cyclostigrm there are no peg-like spines anywhere on the tibia. 

CoLPiXYS, gen. nov. (Entedoninae). 

$. Head with distinct occipital edge ; eyes hairy. Antenna cylindrical, narrow ; 
scape, pedicel, triple ring joint ; funicle three joints, the first very long ; club two- 
jointed. Pronotum with lateral thickening at the spiracle, which is half surrounded 
by a smooth rim, prosternum much produced anteriorly ; niesonotum Hat, with four- 
bristles on the mid lobe ; propodeon with three sulci, one median and one round each 
spiracle. Fore wings : submarginal with two bristles, an isolated row of isoclinat 
bristles parallel to the hind margin. Abdomen depressed, elongated. 

Colpixys necatofi sp. nov. 

Scape, except narrowly at apex, and ring joints clear and pale ; pedicel, funicle, 
and club blackish brown. Head, thorax, coxae, and abdomen rich dark blue-black,, 
dulled, except on propodeon and abdomen, by the deep sculpturing of the integument. 
Near the base of the abdomen and on the propodeon the coloration is metallic, and 
dark green overlies the blue in some lights. The blue of the coxae is also partially 
metallic. Veins pale, a little infuscated, tegiilae darker. Hind legs from trochanter 
onwards entirely pale. Mid legs pale with a dark apical ventral streak on the femur- 
reaching back over one- third ; tibia with trace of a superior brown streak basally ; 
tarsus a little darker than that of hind leg. Fore femur brownish above, paler 
beneath, tibia (superiorly) and tarsus smooth, the former pale beneath ; claws dark 
brown. 

Head very broad, wider than deep (9:7); eyes far apart, the interval varying 
from 3 (at the level of the anterior ocellus) to ^ (at the base line of the eyes) times 
an eye diameter ; the eyes two-thirds of the depth of the head ; distance between 
posterior ocelli to that of either from the orbit in the ratio 5:3. Anterior ocellus 
large, rounded, quadrate ; toruli just above the base line of the eyes, oval, nearly 
circular; mouth-edge somewhat above the projectii^ genal angles, practically 
straight. Sculpture on frons, vertex and occiput coarse, regular, raised reticulate, 
finer towards the clypeus and for a short distance outside the genal keel ; the latter 
distinct. Clypeal edge narrowly smooth ; many fine bristles on genae and occiput, 
some of the latter appearing over the well-defined occipital ridge, in front of which 
there is one strong bristle at each side between the posterior ocelli and the eyes. 
Three bristles within the ocellar triangle ; another pair towards the sides (1 : 1) 
above the level of the anterior ocellus, below which there is one bristle, inwardly 
directed, on each side half-way between the mid line and the orbit. About twelve 
bristles on each orbit, and two well above the clypeal edge in the middle ; two smaller 
project from below. There are, besides, numerous bristles bordering the orbits (each 
of them rising at the corner of a raised cell), but not very regularly disposed ; about- 
sixty in all (30, 30). The eyes are clothed with a moderately long, fine pubescence ; 
they hardly appear, in side view, above the level of the vertex. Face with practically 
neither post-scapal hollow, nor trace of suture. 
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Antennae : length, 1*25 mm. Scape narrow (4:1), with subparallel sides on basal 
half, and widest at about three-quarters, with a row of six to eight moderately Iona 
bristles on the mid line externally, and a few above and on the dorsal edge ; subapical 
median bristle rather longer than greatest width of the joint ; on the inner aspect, 
three or four short bristles in subdorsal row, and six or seven longish bristles all fringina 
the ventral edge and ventral or subventral in position ; subapical bristles, as on outer 
aspect, if anything stouter. Pedicel (3:1) narrow at the base, distal edge sloped up, 
not transverse. First ring joint cup-shaped, large, its lower edge hardly longer than 
the upper ; second narrow, w^edge-shaped, but as broad as the first ; third narrower, 
w'edge-shaped, with a broad basal edge, fitting into the first funicular, which is much 
cut away posteroventrally. Funicle : first joint very long, six-sevenths of the scape : 
the three joints in the proportion 19 : 15 : 12, and club 9 : 9 (of which the spur is 2) ; 
in the same ratio the width varies from 4 (first funicular) to about 5 (first segment of 
club). Pedicel and funicle thickly set with stout bristles ; the short stout capitate 
or mushroom-shaped spines at the apex of the funicular joints strongly developed. 
♦Sensoria (short, with free flanges, as long as or exceeding their base) : on the first 
joint of funicle, 11 ; on second, 9-10 ; on third and first of club, 13. The sccoud 
club segment bears four seiisoria externally, while on the inside there are about five 
rows of strong sensory bristles (tw^enty-four in all) rising from clear pustules. 

Moulh-parts : The mandibles though of the usual bidentate pattern, are peculiar ; 
on the outer aspect are two basal swellings (the smaller more ventral), from which the 
surface slopes abruptly to the low^er edge and the teeth ; the lowxr tooth large, 
acute, with straight edges ; the upper (inner) has the sides swollen basally, and the 
upper swelling might almost be described as a third rounded tooth, whose edge is 
minutely denticulate or undulate ; three stout external bristles in a transverse 
median row, while a fourth stands subventrally at one-half, on the inner aspect. 
Stipes, outer lobe of first maxilla and labium all elongate ; the labium, in particular, 
narrow^ wedge-shaped (5:2); maxillary palpus twice as long as labial, with two 
stout hyaline spines, one apical and the other beyond two-thirds from the base ; 
labial palpus likewise with tw^o spines, apical and subapical in position. The lateral 
bristle of the stipes, at one half, is longer than the palpus itself ; the median bristle 
on the labium is almost on the base line of the palpi, and of the same length ; there 
are two short apical hyaline spines on the outer lobe of the maxilla, and numerous 
bristles on the inner. Lingua short and broad, with four cells. 

Thorax flat; mid lobe and scutellum on same plane. Sculpture uniformly 
coarsely raised-reticulate, except along the posterior half of the parapsidal furrows 
(narrowly), the mid line of the pronotum (rather broadly), and in front of the pro- 
thoracic spiracle, where the pattern is finer. The mid lobe extends slightly beyond 
the downwardly inturned side-lobes, so that there is a distinct lateral gap between 
pro- and meso-nota. Pronotum collar-like, porrect ; spiracle in a postero-lateral 
thickened prominence, behind and below which is a smooth rim sweeping downwards 
and anteriorly, so that the prominence is more than half encircled. Flaps of the 
pronotum long, with very oblique posterior edges ; medianly the posterior edge is 
bare ; four long bristles (2 : 2) nearer the sides and one at each spiracle. Prosternum 
pentagonal, truncate posteriorly, elongate in front, bare, with coarse pattern like the 
episternites. Mid lobe with four bristles (2:2); the anterior pair more approxi- 
mated at about three-quarters from the suture ; the second pair near the suture, 
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and practically standing on the parapsidal furrows, here indistiiict through the 
development of small cells. Side lobes with two or throe bristles ; axillae, one 
bristh' ; scutellum with the usual two strong posterior bristles, and two small pustules 
(on the side sutures) which arc probably setigerous and not sensory. Femoral furrows 
well defined. Pleurae and sternum with coarse pattern. Prepcctora very lajge 
and laterally broad, but not meeting niedianly, the interspace filled by a (piadrate 
smooth sclerite. Like the mesonotum, the metaiiotuni and propodeon are Hat; 
the median surface of the latter and the post-scutellum parallel, nearly in the same 
plane ; side*pieces of metanotum comparatively smooth ; post-scntellum rough, 
with twm anterior and one posterior dimple, medianly raised, but not (mritiate. 
Propodeon (fig. 5) with a deep, median, sulcus whose sides diverge posteriorly ; the 
bottom of the sulcus coarsely raised reticulate (1-2 rows of cells) ; outside the sulcus 



Fig. 5. Metanotum and propodeoa of Cjlpixjs neev/or, sp. n. 

the notum is reticulate, the rough areas medianly contracted before a smooth depres- 
sion (deep and steep- walled anteriorly), which contracts towards the oval-rimmed 
spiracle into a sulcus encircling the spiracle, flattening out again above the pleura 
and below a strong raised prominence on the posterior edge, a little beyond the level 
of the spiracle. Pleurae reticulate, postero-laterally nearly rectangular ; posterior 
edge sloping towards the petiole. There are numerous bristles on the pleurae and 
4-5 behind the posterior prominence. 

Wings ; Fore wings two and a third times as long as broad ; length, 2’1 mm. ; 
breadth, '9 mm. Marginal ; submarginal, as 5 : 4 (reckoning from the first long 
fringing bristle) or 3 : 2 (from the first non- setigerous pustule of the former vein). 
The radius and postmarginal subequal, and in the same scale, less than 1. Sub- 
marginal with two bristles ; marginal and post-marginal combined with a fringe of 
twenty-four bristles ; radius with five bristles, and three more at the edge ; no clear 
space round the radius. The submarginal cell bears below about six bristles on the 
basal half, and of the row fringing the inside of the marginal on the lower surface, 
the first (proximal) twelve are long and conspicuous. Discal ciliation regular, sparser 
proximally, coming close to the marginal to within one-third from the origin of the 
latter. Below this point, half-way to the posterior edge, begins a row of isoclinal 
bristles with a clear border in front, which extends nearly to the posterior angle ; 
there are also a few bristles between this angle and the base. Hind win^ about four 
times as long as broad; length, l‘6mm. ; breadth, ’42mm.; subcostal cell 
extremely narrow on the middle third, and filled by the vein both proximally and 
0288) C 
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distally. Basal portion of vein bare save for two minute bristles ; open area bare, 
About twenty-five short bristles on the distal third, where the vein bears two non- 
setigerous pustules. Frenulum consisting of a stout spine and two hooks, with nine 
or ten minute bristles behind. 

Legs rather long ; all the coxae (particularly the hind pair) extremely coarsely 
raised-reticulate, surfaces of femora and tibiae reticulate with long cells ; apical spurs 
of all the tibiae short. Fore legs : coxae elongate (2:1) about seven- tenths of the 
femur in length ; pattern of femora posteriorly coarse. Tibial comb reduced to four 
separate spines, no specialised comb on first tarsal joint. In the hind femur there are 
sub dorsal and ventral rows of 9-10 bristles, but the surface is otherwise bare, while 
posteriorly there is in addition a submedian row of eight bristles ; 15-16 strong 
spiiiose bristles in the comb. 

Proportions of tarsal joints (excluding claws) 



1. 

11. 

111. 

IV. 

Front . . . 

35 

40 

37 

60 

Mid. 

65 

55 

. 40 

60 

Hind 

55 

60 

45 

65 


Abdoinen elongate, fiat, hardly carinate below ; posterior edges of tergites 1-1 
medianly convex; of 5 concave. Tergite 6 much the longest; 2-4 subcqual; 
1 longer ; 7 very minute. 

Length, nearly 3f mm. ; alar expanse about 5J mm. 

Holofj^'pe—*^ in the British Museum. 

Bhobesia : Salisbury {R. If. Jack). 

One of a pair bred from an Erotylid beetle {Barbarojms paradoxus, Olliff) ; emerged 
22.xi.15. 
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A NEW PAKASITE BRED FROM &LOSSTNA MORSITANS IN NYASALAND. 
By R, E. Turner and James Waterston. 

Family Bethylidae. 

Prolaelius glossinaei sp. nov. 

Nigra ; scapo apice, flagello articulo primo, tibiis tarsisque anticis brunneo- 
tcstaceis j alis medio late leviterque infnscatis \ basi et marginibus hyalinis. 

Head as long as tbe greatest breadth, narrowed both in front of and behind the eyes ; 
opaque, very finely and shallowly reticulate, with sparse piliferous punctures. Eyes 
separated across the frons by twe the diameter of either and situated nearer to the 
base of the mandibles than to the posterior margin of the head ; ovate and smooth ; 



ocelli in an equilateral triangle, the posterior pair a little farther from each other than 
from the hind margin of the head. Antmnae thirteen-jointed, as long as the thorax 
^ud propodeon together. Scape about twice the pedicel, tbe latter slightly exceeding 
the first funicular joint ; joints of the funicle subequal, no definite club ; the last 
]oint and the fourth and fifth of the funicle longer, equalling the pedicel. 

Thorax very finely and shallowly reticulate, with sparse piliferous punctures ; 
piouotum much broader than long, moderately narrowed anteriorly, almost as long 
fi-s the mesonotum and scutellum combined. Mesonotum without parapsidal furrows ; 
(C288) c2 
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scuteUum distinctly longer than the mesonotum, rounded at the apex, with a deep 
depression on each side at the base, a transverse furrow at the base not reaching to 
the depressions. Propodeon as broad at the base as long, a little narrower at tie 
apex ; with three distinct longitudinal carinae in the middle ; the space between 
them and also the space at the base on each side coarsely raised-reticulate ; the 
lateral margins of the segment carinate, the space on the apical half between the 
lateral margins and the median carinae irregularly striate ; the propodeon abruptly 
truncate posteriorly, but without a carina on the hind margin. 




Wings : Fore wings not quite three times as long as broad ; length, 1*7 mm.; 
breadth, *6 mm. ; clothed with minute hairs ; with two closed basal cells ; marginal 
vein distally broadened and infuscated towards the costa ; the radius reduced to a 
rather short stump ; the nervures with a few long bristles. Hind wings over three 
times as long as broad ; length, Ti mm. ; breadth, '4 mm. 

Legs : Tarsal ungues minute ; about two-fifths of the fifth tarsal joint in length? 
with a single tooth beyond one-half, which is more distinctly developed on the outer 
Surface, while on the inner are placed two spinose bristles. 

Abdomen convex, smooth and shining ; the first two tergites occupying half the 
visible length, quite smooth ; tergites 3-5 faintly reticulate on their basal half hut 
BO slightly that the reflections are hardly interfered with. 
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Length nearly 3 mm. ; alar expanse^ 4 mm. 

Nyasaland : Monkey Bay, Lake Nyasa, x. 1915 [Dr. W. A. Latyihorn). 

Bred from pupa of Glossim nicrsitans, 

Type^ $ in the British Museum. 

Prohelm glossinae appears to be nearest to Paralaelius fimipennis fi&mQiori (1905), 
rom Dunbrody, Cape Colony. From Cameron’s description it is probable that 
‘ firmipennis^^ is a misprint for "fumipemisP We have placed this interesting 
)arasite provisionally in the genus Prolaeliits, Kief!. (Nov. 1905), which does not 
lifer very markedly from Laelm, Ashm. (1893). Prohdius is merely, indeed, a 
lew name for the monotypic Paraladius, Cam. (nee Kiel!.), published April 1905, 
ind it is unlikely that Kiefer has seen any example of Cameron’s species. ParalaeliuSy 
M. (Jan. 1905) is confined to North America. 




NOTES ON COCCID-INFESTING CHALCIDOIDEA-I. 


By James Waterston, B.D., B.Sc., 

Imperial Bureau of Entomology, 

Amongst some insects bred this year from Lecanium liride on coffee in Mauritius, 
and forwarded to the Imperial Bureau of Entomology for identification by 
M. d’Emmerez de Charmoy, were two species of Chalcids belonging to the genera 
Biversinervus, Silv. (1915) and Tetraslichus, Hal. (1843) respectively. The former, 
which appears to differ considerably from the genotype, is here described as a new 
species ; the latter so closely agrees with Tetrastiekus sicarius, Silv., that I have not 
thought it advisable to propose a new name. My best thanks are due to Professor 
Silvestri for his kindness in examining preparations of both species. 

Diversinenrus silvestrli, sp. nov, 

A clear yellowish or honey-coloured species. The antennae and legs colourless in 
the main, except for a faint browning of the last joint of the club, the dorsal edge of 
the pedicel, narrowly on the dorsal edge and more broadly ventrally on the scape. 
The whole head, the apical half of the mandibles and the stipes brownish, a very faint 
brown spot near the apex of the mid femur on the underside and another corresponding 
to it on the same aspect of the tibiae near the base. Knees of the mid legs narrowly 
tinged with brown. On the hind legs is a moderately broad superior dark streak on 
the femur, and the tibia is brown apically and dorsally but without colour ventrally 
from before the apex to the base. Wings with the veins yellowish ; the membrane 
tinted, obscurely clouded medianly, the basal triangle, an indefinite posterior spot at 
about two-thirds from the base along the hind margin, and round the apical margin 
more hyahne. The following regions of the thorax and abdomen are darker 
the posterior third of the mesonotuin, the scutellum along the sides and towards the 
apex, the meso-pleurac posteriorly, the sides of the propodeon, the first tergite in 
front, and round about the stylets and the apex of the abdomen. The dark regions 
on the head and abdomen have in life a cupreous or -violaceous metallic lustre. 

Head in profile triangular, from the vertical aspect widely parabolic anteriorly, 
with a slightly concave ridged occipital edge (length to breadth about 9 ; 14), a little 
wider than the thorax, distinctly -wider than the abdomen and half as long as the latter 
together with the projecting part of the ovipositor, and as long as the sum of the 
scutellum, metanotum and propodeon. Along each orbit (from occiput to gena) are 
placed about eighteen short recurved bristles. Between the orbits (which diverge 
anteriorly) and dividing the area into three approximately equal strips are two rows 
of bristles (fi-7 : 6-7). Lateral ocelli touching the orbits, the anterior ocellus being 
at the apex of an obtuse-angled triangle whose median is about one-sixth of the length 
of the head. Behind each posterior ocellus is a long stout bristle and between this 
pair and the occipital edge are four bristles (2:2) and about the same number in each 
^iigle formed by the edge and the orbit. Occiput distinctly concave. Frontal 
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aspect remarkably bare; no scapal groove; toruli widely apart, nearer to the 
inferiorly divergent orbits than to one another and just crossing the base bne of the 
eyes, with 4-5 bristles between and one or two (irregular) above. Clypeus gently 
and broadly convex in the middle, with two clear pustules and a short slight flat lobe 
at each side. 

Antennae : scape, pedicel, ring- joint, 6 funicular joints and 3 in club ; length 
•47 mm., scape (20 : 7) over twice (12:5) the length of the pedicel (2:1), just shorter 
than the sum of the pedicel, ring-joint and first four funicular joints, or just longer 
than the entire funicle excluding the club ; the latter five-sixths of the scape in length 
and a quarter broader. The funicle joints subequal (9, 8, 8, 7, 8, 10), the first joint as 
broad as long, all the others transverse, 2A just broader than long, 5 and 6 consider- 
ably expanded, 6 bemg half as broad again as long. Club distinctly swollen, twice as 
long as broad and 2^ times as broad as the first funicular. The antenna has fw 
sensoria, on the club 4-5, long and narrow, and apparently none on the funicle. 

Mmih-faHs : mandibles rather elongate, half as long again as the breadth at the 
base or three times that of the apex. The latter truncate, with three small teeth, 
the middle one broadest, the first smallest. The apical edge of the third (uppermost) 
•tooth if produced touches the angle between the first and the second. Mainly on 
external apical third and above the ventral edge are about fifteen setigerous pustules. 
Stipes of first maxilla as long as the sum of the third and fourth joints of its palpus. 
The lateral bristle nearly half as long again as the first joint of the palpus. In the 
latter the joints are in ratio 9 : 9 : 8 : 14, and their breadths 4 : 5 : 6 : 6. The first 
and third are triangular, the second and fourth oblong, the latter with five bristles, 
three at the truncate apex, one of them twice the length of the joint itself, and one at 
each side. The galea bears 7-8 short apical bristles. The mid joint of the labial 
palpus is reduced to a narrow wedge and the joints are approximately 10:3:5, 
with a median breadth of 7. The longest apical bristle is nearly three times the joint 

Thorax : The general shape of the thorax and the chaetotaxy and sculpture of the 
mesonotiim are seen in fig. 1. Pronotum in one piece, posterior edge evenly convex, 
not emarginate at the spiracle, two posterior rows of short bristles (8-10) and one or 
two single ones in front. Anteriorly the pronotum is semicircularly emarginate in the 
middle and just above this is a small chitinous knob raised a little from the general 
surface. The reticulation is transversely drawn out and much weaker on the upper 
portion of the overlap. Prosternum (4 : 5) with large scaly reticulation. The strong 
spine-like bristles on the mesonotum stand nearly erect, on the mid lobe there is ‘a 
single row, on the scutellum two rows. In the figure these bristles have on one side 
been drawn flattened out to show their length. In conjunction with the peculiar 
furrowing of the notal surface, they possibly afford a hold to the male during pairing 
and the grooves may be comparable to similar structures in Dytiscus (Coleoptera). 
These grooves are derived from a much drawn out and raised reticulation of theiiieso- 
notum. Before the suture, about half the surface is so sculptured, the furrows being 
longitudinal ; on the axillae and for a short space before the suture, the ridges are 
transverse. Near the posterior edge of the tegula, where it is in line with the suture, 
the surface is also grooved. The metanotum consists of two nearly separate, narrow' 
grooved selcntes. Prepectius large, sterno-plcural surface nearly smooth, pattern faint 
and fine posteriorly. Upper margin of mesopleura in profile straight, without any 
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notch behind the middle. Propodeon on each side with a narrow striate triangular 
H'ea in front of the spiracle in a plane parallel to the mid line of the sciitelhim. For 
the gi’eater part the propodeon descends steeply and, seen from behind, is a smooth 
jbloiig (5^2), mth. the spiracle at the anterior lateral angle and a large median 
peduncular emargmatioii {fig. 1, a). 



Fig, 1. Thorax of Diversinervns silvesiriii sp. n., 9 ; propodeon from hehiiul. 

Win^.s : Pore wing (fig. 2) over three times as long as broad ; length, ’8 mm. ; 
breadth, ’25 mm. To give the proper effect the discal ciliation of the under as well as 
the upper surface for the distal U'O'thirds is shown. On the veins however only tlie 
bristles of the upper surface have been drawn except at the base of the radius where 
a conspicuous small black bristle (rising from below) is figured. The radius itself is 
bare, except for two subapical bristles, one at each side exactly on the edge. The 
hind wings are narrow, 3^ times as long as broad ; length (including cilia) ’7 mm. ; 
breadth, *2 mm. The faint embrowning extends from the end of the nervure over 
the apical third. 

Legs : Pore legs, femur (4:1) anterioriy with a sub-dorsal row of 9-11 very short 
bristles, 3-4 longer median and 3-4 ventral on basal half. Posteriorly, two sub- 
ventral longer bristles on apical third and 4-5 more medianly. Tibia (7 : 2) short, 
about three-fourths of the femur, spur long and distinctly preapical. Between it and 
the insertion of the tarsus the comb contains five spines. First tarsal joint broad, 
'^'ith comb of 9 closely set spines. The first and the last joinj: are equal, and 2^ are 
equal and half as long as 1. Mid legs elongate, slender, 'with femur normal, antero- 
posteriorly compressed. Coxae (3 : 2) with vertical row of 5-6 bristles, femur (13 : 2) 
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narrow, band-like, broadest sribapically and nearly bare, there being a few bristles 
dorSally on both sides towards the apex. Of these 5-6, longer, run in a slanting row 
from beyond half on the dorsal edge to the lower apical angle on the anterior aspect. 
Tibia with an apical comb of 5-6 peg-like spines, spur just shorter than first tarsal 
joint. Tarsal joints (in ratio 26 : 17 : 12 : 12 ; 23) with the following heavy spines 
respectively on the anterior edge 6, 2, 2, 1, 0. Hind legs with the coxa very broad 
'(8 : 9) and flat, with two long bristles above the trochanter and 4-5 in front ; femur 
(19 : 5) shorter than tibia, with a row of 6-8 ventral and sub ventral bristles. Tibia 
(11 : 2) : the upper apical angle bevelled off and the comb (10-11 spines) continued 
round it on the posterior edge. Anteriorly there are two spurs, both short, and the 
upper one about half the lower or one-third of the width of the tibia. Tarsal 
proportions nearly as in mid-leg, the first and second joints shorter (24 : 16). 



Abdomen shorter than thorax and about twice the head in length ; spiracle minute, 
circular. The tergites (2-6) bear at the sides (2-3, 2-3) widely separated bristles. 
Along the sides of the abdomen is a row of single bristles, two at most on each overlap 
(fused pleurite). Free portion of sheath J of the base. 

Length, 1 *1-1*2 mm. ; alar expanse about 2 mm. 

In D. sUvesiriiy sp. n., the club is broader and as long as the 5 preceding funicular 
joints and half of the sixth together. In D. elegans the club is narrower and as long as 
the 4 preceding joints and half of the fifth. In sUvestrii only the first normal funicular 
joint is longer than wide, the rest being transverse, while in ekgans the first 3 joints 
are cylindrical. In sUvestrii the thorax as a whole is much longer than the abdomen, 
whilst in elegans the two are equal. In the fore wings of sUvestrii the fringe is long ; 
there are 4 bristles below the submarginal distally, and the marginal plus the post- 
marginal bears 4-5 bristles besides the long apical one. In elegans the fringe is short, 
22 bristles below the sub-marginal vein and 8 bristles, plus an apical stronger one, 
along the margin. In the mid-legs of sUvestrii the tibia has an apical comb of 6 spines ; 
on the first tarsal joint are 3 pairs of short thick plantar spines, whilst at the apices 
of joints 2-4 are 1-2 similar spines. In ekgans the tibial comb consists of 10 peg-like 
spines ; there are 8 pairs on the first tarsal joint and 4-5 spines on joints 2-4 apically. 
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Tefrastichus sicarius, Silv. (1915). 

f. sicarius, Silvestri, Boll. Lab. Zool. R. Sc. Agr. Portici, IX (20tli Feb. 1915), 
p. 325, figs. Ixxiv-ixxv. 

A short series, females only. Professor Silvestri, whose type was bred from 
Ckimaspis olivina, Leonard!, from Nefasit, Eritraea, writes that in these Mauritius 
examples the funicle is a little longer than in his own specimens. 

Coccophagus acanthosceleSy sp. nov. (hg. 3). 

An entirely blackish brown species, only the tarsi and the base of the abdomen 
obscurely paler. 



% 3. Coccophagus acant}iosceUs,^j^.zh, 2; (a) thorax and abdomen ; (t) maiulihle ; 
ic) mid-leg: femur, tibia, and first tarsal joint (anterior aspect) : id) ladins. 


$. Head wider than deep (6 : 5). Eyes large, occupying three-fifths of the depth 
of the head and separated at the mid irons by exactly the diameter of either , closely 
set vith small bristles, one of which rises at every alternate angle of the very regular 
hexagonal facets ; the lower orbits are more divergent, and the lower angles of the 
eyes are one and four-fifths diameters apart. Below the anterior ocellus there is a 
narrow groove to shortly before one-half, where it meets the convergent post-scapal 
grooves of the upper portion of the scrobes, which form an inverted V ; the sockets 
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themselves are oblong, quadrangular and narrowed slightly above. The antennae 
are set slightly above half-way between the base line of the eyes and the mouth-edge ; 
the latter nearly straight, not re-entrant, with two slight obtuse prominences at the 
sides of the cl)q3eus ; genal keel obsolete, at most a trace at the lower comer of the 
eye. Reticulation of face fine, faint above the middle ; below more definitely raised 
and drawn out parallel to the orbits and scapal hollows ; between the scrobes more 
regular ; on the bare occiput the pattern is larger and raised. Face very hirsute, 
over 100 short bristles on each side of the mid line between the anterior ocellus and 
mouth-edge, about a dozen between the scrobes, and over 20 on the clypeus. 

Antennae : length ’38, scape (nearly 3 : 1) as broad as the pedicel and nearly twice 
as long, but just shorter than (a) the club, or (b) the sum of the funicular joints, or 
(c) the pedicel and the first two of the funicle together ; pedicel (10 : 7) longer than 
the first funicular joint, and half as long as the club ; ring joint single, very minute ; 
normal joints of funicle subequal (16 : 16 : 15), with a uniform breadth of 15 ; club 
swollen, in three subequal segments (14 : 12 : 13) with a maximum breadth of 20. 

Month-parts : Mandibles shortly cut back rectangularly, both dorsally (more deeply) 
and ventral ly, having a broad thin sharp straight-edged chisel-like apex ; outer 
surface with three bristles behind the apex, and two stout spines, one ventral and 
basal in. position, the other shorter, above, on the inner surface, where there are also 
two or three minute bristles, subapical and dorsal. The two internal ribs are long, 
equal, and gradually tapered. First maxilla with three short lateral stipes, and 3-4 
other bristles ; pattern large, a little raised ; first joint of palpus bare, three-fifths 
of the second, which bears two bristles— one median and one pre-apical, besides a 
terminal slender spine nearly as long as the joint itself. The galea hears two to three 
short marginal bristles ; second maxilla, labium a perfect oblong (10 : 7), palpus 
slightly exceeding (7:6) the basal joint of the maxillary palpus, 'with one median and 
a longer terminal hiistle as long as the joint itself. 

Thorax : all the bristles stiff and spine-like. Pronotum with a strong bristle above 
the nearly semicircular spiracular emargination, a posterior row of about 24 between 
and many others, more minute, in front. Mid-lobe : along each parapsidal furrow 
are 6-7 longer bristles and 4 others in front of the suture ; besides these there are 
about 120 short bristles distributed evenly over the lobe, arranged in rows, but not 
distinctly in bilateral symmetry about the mid line. Side lobes : four bristles outside 
the furrows and one before the tegulae ; axillae with t’wo bristles ; scutellum : 
situated on the posterior edge, which they divide into three approximately equal 
sectors, are two stout bristles one and a half times as long as the scutelhim itself. 
In front of each, rather nearer to the posterior angle of the axilla, is an additional 
bristle, one-third of the length of the first pair ; like the mid lobe, the scutellum is 
evenly covered with short bristles, but only half as numerous ; the density on both 
areas is about the same. The pattern of the thoracic notum is indistinctly fine ; 
transversely drawn out, and more distinctly raised transversely than longitudinally ; 
the reticulation is thus somewhat scaly. Besides this pattern the whole integument 
w'hen highly magnified shows numerous very minute close-set pustules or clear 
punctures. Metanotum : the post-scutellum broadly convex, rather fiat, posteriori} 
declivous, projecting over the propodeon ; its surface covered with large slight!} 
raised cells, radiating from a clear, medio-basal spot, each ray consisting of not more 
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than two cells. Side-pieces each ^nth two bristles, nearly smooth towards the post- 
^cutellnni, but laterally with four long complete transverse rugae, and otlu^rs shorter, 
liicomplete, between ; propodeou narrow medianly, and declivous from the mid line, 
towards the sides, but 'without a keel. The slopes of the notum without pattern, 
but crowxled with minute pustules, descending to before the spiracle, where there, is a 
straight, longitudinal, internal, rod-like thickening of the scleiite, but no external 
ridge or keel ; just outside this thickening, nearly at one-half, is the small spiracle, 
with tw'o bristles in front, and 3-4 in a thinking, longitudinal row, with 12 more 
be]ow\ The whole surface of this area is reticulate, hardly raised. Sternopleurae : 
prestemite six-sided, very short and broad, with strong transverse pattern, bare ; 
(■pisternite helmet-shaped, with pattern of steniite; two minute bristles. The 
prepectora are broadly fused with a band w'hich is not much wider laterally than on 
the smooth mid area. The pattern is large and coarse, 3-4 cells occupying the length 
and 10-12 the depth of the sclerite. The mesopleurae are very finely striate on their 
entire length — the striae (about 40 deep) consisting of long drawm-out cells. 

Wings : Fore wings : two and one-third times as long as broad ; length, ii mm. ; 
breadth, '26 mm. ; marginal nearly twice as long as the submargiiral. The latter 
bears six single bristles, with an additional pair before the clear pustules; the 
marginal is fringed by 14 bristles, and there are 12 equally strong on the vein parallel 
with the long axis of the latter, which bears besides numerous minute bristles ; two 
bristles and four cells on the drop-like radius. Hind wings over three times as long 
as broad ; length, ‘5 mm. ; breadth, To mm. ; about 20 fine short bristles along the 
marginal. 

Legs : Fore-legs : coxae two-thirds as long as the femur, with coarse pattern 
on outer surface, three stong bristles on the ventral twm-fifths in a perpendicular row' 
and about a dozen minute ones at the same level behind ; Femur (5 : 2) half as long 
again as the tibia, which folds up for its whole length against a deep, bare apical- 
ventral excavation in the former ; anteriorly a few short bristles on the basal third, 
while above the groove the subdorsal surface is covered with bristles ; posteriorly, 
tw o weak subapical median bristles and another stout subapical and ventral, with an 
irregular ventral or subventral row (8-9) reaching to the base ; apical comb feebly 
developed, three bristles near the long broadly-curved spur whose apex crosses the 
tarsus at the ventral angle of the first joint ; the latter with a comb of nine tbin 
unequal spines, the lowermost being shorter. Midlegs : coxae (1 ‘ 1) one-half the 
length of the femur, with coarser pattern than the fore coxae and similar chaetotaxy, 
bearing four stout bristles and about forty smaller ; femur (3:1) with distinct 
pattern on both sides, the cells posteriorly subequal and large, anteriorly on the basal 
half and ventrally to near the apex they are long drawn out and the siirface is bare , 
the distal half to below the mid line bears about 40 bristles, 3-4 at the apex stronger 
w'hile there are 2 stout apical spines, the upper bent at the tip ; tibiae (4.1) with 
four spines near the apex, the anterior surface covered thickly with small bristles ; 
the entire dorsal edge with a close set row of short spine-like bristles, of which a second 
row, subdorsal, runs from the base to near the apex ; the thickly feathered spur is 
one-third longer than the first tarsal joint. Hind legs : coxae (3 : 2) very large, 
broad and compressed, practically as long as the femur and nearly bare, there being 
only a few short bristles at the ventral angle ; femur (2 : 1) similar to the mid femur, 
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with anteriorly a ventral row of about 12 short bristles, but with fewer bristles on the 
apical third about 15 in all ; tibiae (10 : 3) with two short subapical median spines 
and one rather longer smooth apical dorsal spine, the closely appressed short spines 
covering more than one-third of the anterior subdorsal surface, and there being besides 
a subventral row of the same spines ; two apical ventral spines about four-fifths as 
long as the first tarsal joint ; the tibial comb consisting of 14 short hyabne spines. 
Proportions of the tarsal joints 



1. 

u. 

iii. 

iv. 

V. 

Front 

16 

7 

6 

5 

12 

Mid 

30 

18 

12 

10 

12 

Hind 

24 

14 

12 

10 

16 


Abdomen : First tergite longest, and 1-3 subequal ; 4 and 5 shorter ; 6 postero- 
medianly a little incised,- with minute spiracle. Tergites 3-5 bear complete post- 
median rows of bristles ; the sixth has three rows and the seventh four, there bein^^ 
about 40 bi’istles on the dorsal surface (excluding the overlapping portions behind 
the stylets, from which rise three long and one short bristles), of which 4, on the 
posterior edge in widely separated pairs (2 : 2), are longer. Especially on the basal 
tergites the pattern is faint, but stronger and scale-like posteriorly ; the posterior 
sternites bear medianly many bristles. 

Length, just over I mm. ; alar expanse, 1*55 mm. 

Types, $ (on three slides) in the British Museum. 

Strait Settlements: Singapore (J. H. Burkill). 

This specimen was extracted by Mr. E. E. Green from the body of a scale-inseet 
(Lecanium sp.) occurring in hollow stems of a macaranga plant and sent to him by 
Mr. Burkill, the Director of the Botanic Gardens, Singapore, 

Amongst the black or purplish or prevaihngly dark brown species of Cocmfhagm, 
€. acantkosceles differs from Ashm. (1886) and orientals. How. (1896) in 

the hyaline wings, from fumralu, Gir. (1913) in the coloration of the legs, and from 
immmktus, How. (1880) in the puncturation of the scutellum. In oka^hilus, Silv. 
(1915) the scape is about three times as long as the pedicel, while the mandible?, 
mid tibiae and antennae separate the Singapore species at a glance from 'princejis, 
Silv. (1915). Dr. Masi has very kindly examined the type and reports that his niger 
(1909) belongs to a different section of the genus. In the antennal characters 
the new species possibly comes closest to oriemtalis and in the thorax to princeps, 
but It appears to be very distinct from anything yet described. The antennae 
and fore wings are short in the type ; possibly in fully developed specimens they 
might be a little longer. The general coloration in life also is probably submetailic 
on the head and thorax. 
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By F. W. Edwards. 

{Pitblisked by permission of the Trustees of the British Mimum,) 
(Plate II.) 


A small number of Haeniato'pota from the Congo were recently sent for determination 
to the British Museum by M. E. Roubaud of the Pasteur Institute. Among these 
were specimens of an interesting new species of the H. j)ertmem group, and as 
M. Roubaud was kind enough to say that the type of this species might be deposited 
in the British Museum, I undertook to describe it, including at the same time, at 
Dr. G. A. K. Marshall’s request, descriptions of a few of the numerous unrecorded 
African species of this genus in the collections of the British Museum and the Imperial 
Bureau of Entomology. The following is a list of the ten new species described below, 
with the countries from which they were respectively obtained 


*H. pulchelk, sp. n. 
*H. fasciatapeXy ,, 

pallidicortiiSf ,. 

crassicrus, „ 

mordens, ,, 

nefanda, „ 

*H, ohsoleta^ „ 

*H. rabida, „ 

■\H,furnns, „ 

H. perturhans, ,, 


Nyasaland. 

Nyasaland ; N.E. Rhodesia. 

S. Nigeria. 

British East Africa. 

Gold Coast (Northern Territories). 
Uganda. 

Nyasaland. 

Sierra Leone, 

Congo. 


The types of the species marked * have been presented to the British Museum by 
the Imperial Bureau of Entomology ; those marked f by the collectors. 

Descriptions of the ^ung-markings of Haematopota are difficult to write and still 
more difficult to read, but they have been rendered entirely unnecessary by the 
beautiful photographs prepared by Mr, A. Cant. The outline drawings of the heads 
have been made by Mr. A. J. E. Terzi with his usual accuracy and skill, and it is hoped 
that with the aid of these figures and photographs, the short descriptions given will 
be sufficient to enable the species to be recognised with certainty. 


Haematopota pulchetia, sp. nov. (PL II, fig. 4), 

$. Head (fig. 1) : Face and jowls whitish, with long white hair ; a pair of dark 
brown spots adjoining each eye just below the antennae, b ront rather dark brown, 
margins narrowly light grey, more broadly so towards the vertex. Median frontal 
spot absent ; lateral spots rather large, perpendicularly oval, usually bordered with 
hght brown. Frontal callus rather broad, wrinkled, extending from eye to eye, with 
its upper margin gently convex ; in colour it is either entirely shining black or else 
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blackish above and clove-brown below. Spot below callus velvet black, almost 
divided into two from beneath by a grey streak. AnteHme wholly black ; first joint 
moderately shining, swollen, not quite three times as long as its greatest breadth. 
Palpi light grey, clothed wth whitish hairs towards the base, shorter black ones on 
the apical two-thirds. 



Thorax dark, almost bla.ckish brown above, with comepicuous pale markings, as 
follows : Margins of scutum as far as the wing-base greyish ; a pair of rather narrow 
but sharply defined creamy lines extending from the front margin to the conspicuous 
po8l>sutural spots ; usually a short very narrow median stripe from the front margin ; 
a large creamy area just in front of the scutellum, almost as broad as the latter and 
produced forward into three points, also with a small lateral extension Avhich is some* 
times joined to a small pale spot just interior to the post-alar calli. SciitelhiK 
browmish cream-coloured, with large dark brown lateral spots. Mesonotum very 
sparsely clothed with short dark and yellowish hair ; some black hair in front of 
wing base ; a tuft of whitish hair on the post-alar calli. Pleurae greyish. 

Abdomen blackish-brown, the first two or three segments usually more or less redtli^b 
brown, this colour sometimes extending over the greater part of the abdomen ; hind 
margins of all the segments narroAvly pale ; tergites 4 to 6 or sometimes 3 to 6 with 
pairs of inconspicuous paler spots near the base. Whole dorsal surface of the abdomen 
clothed with short black hair, except on the lateral margins, where the hair is rather 
longer and white. Venter greyish. 

Legs : Front legs black ; coxae whitish on the basal half, which is clothed with 
long white hair ; tibiae moderately thickened towards the tip, a broad white ring 
near the base. Middle leg* black ; tibiae with two conspicuous creamy nngs > 
metatarsus pale at the base. Hind legs blackish ; femora rather lighter at the base 
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and fringed beneath with whitish hair ; tibiae with a broad whitish ring close tn the 
jjase, and a much narrower and indistinct brownish ring nearer the tip • metatarsi 
pale on the basal two-thirds. ’ 

Wings smoky, with darker clouds over the cross-veins ; on the hind margin are 
two conspicuous white spots in the second and fifth posterior cells. Squamae dark 
Halteres entirely cream-coloured. 

Very similar to the female, but the hair on the first antennal joint, the pleurae 
the hind femora and the under side of the abdomen is longer and denser ■ the tip of 
the abdomen is less darkened and the pale hind borders of the tergi’tes are less 
noticeable. 

Length (without antennae, average specimen), 12'5mm. ; wing-length, 11 mm. ♦ 
vndth. of head, 41 mm. ; width of front at vertex, 1’2 mm. ^ > 

Xyasaland : Mt, Mlanje, 30.x.-2.xii.l913, commonest at about 3 001} ft 
(/S. A. Neave). 

A series of two males and about 200 females is in the possession of the Imperial 
Bureau of Entomology, of which the males and 17 females have been presented to the 
British Museum. 

IL puhkelk is apparently most nearly allied to H. allmudi, Sure., and 11. distiim^ 
Ric., but may easily be»^istinguished by the obsolescence of the outer pale band on 
the hind tibiae and by the two conspicuous white spots on the hiud margin of the 
ving. What is apparently a melanic form of H, allua’iuli was also found commonly 
by Mr. Keave on Mt. Mlanje, but occurred chiefly at higher altitudes. H. pulcMa 
also bears a considerable, though quite superficial, resemblance to H. neavei, Aust. 

Haematopota fasciatapex, sp. nov. (PI. II, fig. 6). 

9. Hml (fig, 2) : Face and jowls light grey, with whitish hair ; the former with 
some brownish speckling on the upper part towards the eyes. Front rather light 



Fig, 2. Haematopota fasciatapex y Edw , sp, n. 

^syish-brown, with short black hair ; median spot small or absent ; lateral spots 
round, touching the eyes, and also almost touching the upper margin of the 
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frontal callus ; borders rather paler. Frontal callus moderately broad, shining 
blackish-brown or dark brown, not much wrinkled, its upper margin rather strongly 
convex ; it touches the eyes for some distance, but separates slightly in the upper 
part. Spot below callus rounded, velvet-black. dingy reddish-brown, 

extreme base of third joint grey, especially on the upper surface, terminal annuli 
black. First joint not shining, scarcely thickened, about four times as long as its 
greatest breadth. Palpi pale greyish, clothed with black and whitish hairs, the former 
most numerous towards the apex. 

Thorax dark brownish, more greyish towards the front, the three pale stripes only 
extending a short distance from the front margin and not very distinct ; post-sutnral 
spots distinct. Scutum with short black hair and pale yellowish close-lying pubes- 
cence, the latter much denser in a transverse band just in front of the scutelluin, 
accentuating to the naked eye the conspicuousness of the grey markings in this position. 
Scutellum dark brownish, clothed with black hair. Pleurae light grey, with 
hair. 

Abdomen rather dark brown, more reddish-tinged basally ; second segment paler 
in the middle, third to sixth with pairs of somewhat elongate pale spots ; lateral and 
posterior margins of segments light brownish and with some pale pubescence, the 
pubescence elsewhere on the dorsum being black. Venter dusted with grey, yellowish 
basally, pubescence pale, except on the last segment where it is longer and black. 

Legs : Front coxae light greyish, remainder of legs black, tibiae distinctly swollen, 
with a white ring at the base. Middle legs brownish, tarsi darker, except for the pale 
base of the metatarsus ; tibiae with two distinct and equally broad whitish rings. 
Hind legs blackish, femora lighter towards the base, tibiae slightly thickened, with 
one rather broad white ring at the base, no trace of a second ring ; fringe of black 
hair on the outer side slightly longer than usual, as long as the width of the tibia ; 
basal half of metatarsi pale. 

Wings greyish brown with white markings ; no darker clouds ; no conspicuous 
pale patch at the anal angle. Squamae coloured like the ground colour of the wings. 
Halteres light yellowish, base of knob somewhat darkened. 

Length, 10 mm. ; wing-length, 9*5 mm. ; width of head, 3‘2 mm. ; width of front 
at vertex, PO mm. (measurements of type). 

Nyasalaxd: Ngara, i.l915 [Dr. J , B . Davey), 1 $ (type). N.E. Khodesia: 
Luangwa Valley, Petauke, 2,400 ft., 22.i.l905, 4 $, and 8-9.i.l908, 2 $ {S, L 
Vmve). 

The Rhodesian specimens are on the average rather larger than the type, and the 
first antennal joint is a little shorter, but there can be no doubt that they belong to the 
same species. They are very much rubbed and so do not show the band of pale 
pubescence on the thorax. 

fasdatapex is nearly related to H. divisapex, Aust., and H. insatiabilis, Aust., 
but differs in the longer and more slender first antennal joint, in the absence of any 
trace of a second pale ring on the hind tibiae, and in the absence of a white patch at 
the anal angle of the ving ; also in the more conspicuous pubescence of the thorax. 
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Haematopota pallidicomis, sp. nov. (PL II, % 10). 

5 . Head (fig. 3) : Face and jowls mostly greyish, with rather short yellowish hair ; 
an irregular dark patch beneath the antennae, a clearly defined dark brown patch on 
^ach side of this touching the eyes, a dark transverse streak across the lower margin 
of the face from the eyes to the bases of the palpi ; clypeal pits larger than usual and 
shining dark brown, instead of dull greyish hke the ground-colour of the face. Front 
rather dark brownish, with short black hair ; median spot minute ; lateral spots 
rounded, almost touching the eyes, but some distance above the upper margin of the 
callus. Frontal callus shining black, smooth, very prominent, moderately deep ; its 
sides rounded and not quite reaching the eyes even at the widest part ; upper margin 
convex with a slight upward projection in the middle. Spot below callus rather 
small, velvet-black. Antennae almost uniformly light reddish-brown, terminal annuli 
more brownish ; first joint dull, nearly cylindrical, about three times as long as broad. 
Palpi brownish, clothed with light and dark hair intermixed. 



Pig. 3. Haematopota pallidicornk, Edw., sp. n. 

Thorax dark greyish brown ; pale markings very much reduced, the median stripe 
of the scutum being entirely absent ; lateral stripes short, narrow, not distinctly 
reaching the post-sutural spots, which are inconspicuous ; a pair of somewhat rounded 
grey spots in front of the scutellum ; scutellnm entirely light grey. Scutum and 
scutelium rather densely clothed with pale yellowish pubescence, except for the middle 
part of the former, which has short black hair instead ; the yeUowisb pubescence 
appears to the naked eye to form a pair of slightly divergent pale stripes from the 
front margin to the post-sutural spots ; it is also denser about the suture and before 
the scutellnm. Pleurae somewhat bghter, with whitish hair. 

itdoinm bladdshbrownabove, the posteriormarginsofthesegments conspicuously 

whitish ; segments 4-6 with pairs of small elongate grey spots towards their bases ; 
pubescence black, except at the posterior comers of the segments, where it is whitish. 
Venter blackish, with conspicuous whitish pubescence towards the apices of the 

segments. 

(C 288 ) 
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Legs : Front legs blackish, coxae at the base grey, clothed with long pale hair ; 
tibiae very little thickened, white on rather more than their basal half. Middle and 
hind legs blackish, tibiae each with two conspicuous whitish rings, of which the basal 
one is very broad, occupying nearly half the tibia, and separated from the apical one 
by quite a narrow dark ring ; metatarsi pale towards the base, more extensively so 
on the middle legs ; middle femora not so dark as the hind pair. 

Wings dark, with well-defined cream-coloured markings; no darker clouds; 
stigma extensively pale at the base ; an almost horizontal pale streak in the anal cell. 
Squamae hght coloured. Hal teres yellowish. 

Length, 9 mm. ; wing-length, 7 mm. ; width of head, 2 ‘8 mm. ; width of front at 
vertex, 0'7 mm. 

Southern Nigeria: Cross River, i.i.l910 (C. W, Jemmett), 2 $ (incl. type); 
Ikotobo, xii.1913 {Dr. J. W. Scott Macfie), 1 $ (specimen figured). 

Although this species has a certain amount of superficial resemblance to H. cntdelk 
Aust., and H. cruenta, Aust., it appears to have no near relative, unless the form of the 
frontal callus indicates some connection with H. bullatifrons, Aust. The most salient 
features of H. pallidiGornis are the light-coloured antennae, the remarkable frontal 
callus, the very extensively pale tibiae, and the course of the pale streak in the anal 
cell. • I retain the name which I found had been suggested for it by Mr. Austen. 

Haematopota crassicrus, sp. nov. (PI. II, fig. I). 

5 . Head^ (fig. 4) : Face and jowls grey, with whitish hair ; a small roundish black 
spot beneath each antenna ; a slight dark cloud at the eye margin. Front dark grey, 
lighter in the middle and sides of the vertex and round the black spots. Median 
frontal spot very small or absent ; lateral spots irregularly triangular, remote from 
the eye-margins. The front is clothed with short black hair towards the vertex, 



Pig. i. Haematopota crassitrus, Edw., sp. n, 

and with longer whitish hair below. Frontal callus shining black, moderately 
wrinkled, touching the eyes below, but separated above ; its upper margin produced 
upwards laterally and in the middle, the median projection variable in height and 
breadth, sometimes reaching as far as the upper margin of the frontal spots. Spot 
below frontal callus velvety black. Antennae dull blackish grey, terminal annuli of 
third joint black. First joint nearly cylindrical^ but with its outer face somewhat 
concave ; about three times as long as broad ; second joint roundish. Pdpi rather 
dark grey, clothed with mixed light and dark hairs. 
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Thorax dark blackisK grey, dorsum clothed with close-lying whitish pubescence. 
Scutum with rather inconspicuous grey markings arranged on the usual plan; 
median pale stripe running the whole length of the scutum ; lateral stripes usually 
not reaching the post-sutural spots ; pale area before scutellum consisting of four 
contiguous more or less triangular spots, the inner and larger pair with their apices 
pointing forwards in a line with the post-sutural spots. Scutellum sometimes paler 
ill the middle, especially towards the tip. Pleurae very little lighter than the dorsum, 
with rather short whitish hair. 

Abdomen rather short and stout, dark blackish-grey, sometimes with a brownish 
tiime ' all the tergites with the posterior margins conspicuously light greyish, and all 
except the first with paired rounded brownish-grey spots. Pubescence short, mainly 
black, but with some pale hairs on the lateral and posterior margins of the segments. 
Venter coloured like the dorsum, but without rounded paired spots. 

Legs : Front legs black ; coxae and under side of femora more grey ; tibiae with 
a moderately broad and rather ill-defmed pale ring near the base, very much swollen 
a little beyond the middle, but somewhat contracted again apically. Middle and hind 
le«s with the femora dark grey, blackish towards the tips, tibia blackish with two 
rather ill-defined brown rings ; tarsi blackish, the basal half of the metatarsi obscurely 
pale. Hind tibiae rather stouter and with the pale rings less conspicuous than in the 
middle pair. 

Wings rather dark grev, no darker clouds over cross-veins ; stigma entirely dark ; 
markings well-defined, white ; the spot near the tip is broad and conspicuous. 
Squamae brownish, the margin darker. Ilalteres with pale yellowish stem, knob 
Idackish brown vith a lighter brown tip. 

LeTigth, 7 mm. ; wing-length, 6-8 mm. ; width of head, 2*7 mm. ; width of front 
at vertex, *9 mm. 

British Fast Africa: Kuja Valley, S. Kavirondo, 4,000ft., 30.iv.-l.v.l911 

{S. A. Neave), 

A series of 78 $ taken by Mr. Neave, of which 12 (including type) have been 
presented to the British Museum by the Imperial Bureau of Entomology. 

H. crassicrus belongs to the same group as H. vemns, Aust., and H. macnhsifacies, 
Aiist. It is rather closely allied to the latter, but differs in having only two 
distinct black spots on thJ face, considerably shorter antennae, broader front, more 
spotted and rather broader abdomen, less distinctly ringed tibiae, and darker halteres. 

Haematopota mordens, sp. nov. (PI. II, fig. 8). 

2. Head (fig. 5) : Face and jowls greyish, without defi^nite markings, hair whitish. 
Front brownish, side margins and outlines of lateral black spots pale grey, the spots 
round, separated from the eye-margins. Frontal callus shimng blackish, not much 
wrinkled, rather narrow, almost but not quite touching the eyes , its lower margin 
concave, its upper margin more or less straight, slightly raised in the middle. Spot 
below callus velvet-black. Antennae dark brownish ; first joint dull, greyish tinged, 
somewhat swollen, only about twice as long as its greatest breadth. Palfi greyish- 
brown, clothed with black hair. 
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Thorax dark greyish-brown ; markings of the usual type but indistinct ; median 
stripe perceptible along whole length of scutum ; lateral stripes reaching the incon- 
spicuous post-sutural spots; scutellum dark; sparse yellowish pubescence on 
scutum. 

Abdomen blackish-brown, with a slightly reddish tinge towards the base, hind 
margins of segments grey, with pale pubescence. Venter rather lighter in colour'. 
Legs : Front legs dark brown ; tibiae considerably swollen, with a rather narro\i' 
and inconspicuous pale ring at the base. Middle legs : femora brown, darker at the 
tip ; tibiae whitish, except on the apical fourth, which is dark brown ; there is no 
trace of a dark area dividing the pale part of the tibia into two rings ; metatarsus 
whitish with blackish tip ; second to fourth tarsal joints pale at the base. Hind legs 
similar to the middle pair, but the tibiae have only an indistinct ivhitish ring at the 
base and faint traces of another narrower one beyond the middle. Pubescence on the 
mid and hind femora and tibiae mainly pale. 



Fig. 5, Uaematofoia mordms, Edw., sp. n. 


Wings dark greyish, with white markings; a conspicuous somewhat crescent- 
shaped white mark close to the tip. Squamae pale. Stem of halteres yellowish, 
knob darker. 

Lengthy 6 mm. ; wing-length, 5'5 mm. ; width of head, r9 mm. ; width of front 
at vertex (in type specimen), 075 mm. 

Northern Territories, Gold Coast: Dimbipe, 19.vii.l910, 1 $ (t}q)e); 
Fadama, road to Dogankade, 6.vi. 1910, 1 $ ; Salaga, biting boy near constabulary 
lines, 23. vi. 1910, 1 $ ; Naquair, yam farms, 1-2. viii. 1910, 2 $. All collected and 
presented by Dr, F, J. A. Beringer, 

The Fadama and Salaga specimens differ from the type in having the front dis- 
tinctly broader ('45 instead of '39 of the width of the head). The Naquair specimens 
also have a slightly broader front than the type, and in these the middle tibiae have 
the usual two pale rings, being darkened at the base and just beyond the middle ; 
the rings however are not conspicuous and the pubescence of the tibia, as in the type, 
is mainly pale ; in addition the Naquair specimens have the pale markings along the 
hind border of the wing rather less developed. 

H. mordens appears to be most nearly allied to H. vexans, Aust., from which it can 
be easily distinguished by the shorter first antennal joint, less swollen front tibiae, 
paler middle tibia and different wing-markings, especially towards the apex of the 
wing. 
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Haematopota nefanda, sp. nov, (Pi. n, fig. 5). 

0. Head (fig. 6) : Jowls and lower part of face at sides rather dark grey, with pale 
hair, centre and upper part light brownish ; no dark spots or clouds. Front rather 
light brown, with short black hair towards the vertex ; median spot usually absent ; 
lateral spots large, roundish, touching the eyes. Frontal callus rather broad, nearly 
smooth, shining blackish-brown, extending from eye to eye, its upper margin convex 
and rising to a point in the middle. Spot below callus velvet black. Antennae 
reddish brown, third joint blackish brown, except towards the base. First joint 
rather shining, considerably swollen towards the tip, nearly three times as long as its 
greatest breadth. Palpi brown, clothed with black hair. 



Fig. 6. Haematofota nefanda^ F.tlw,, sp. ii. 


Thorax brown, markings lighter brown ; median stripe fairly distinct and running 
the whole length of the scutum ; lateral stripes reaching the post-sutural spots, which 
are not very conspicuous ; margins of scutum also pale ; a pair of nearly senii- 
circular greyish spots just in front of the scutellum. Scutellum rather paler than the 
scutum. Mesonotum rather thickly clothed with dark hair and yellowish pubescence. 
Pleurae brownish grey with whitish hair. 

Abdomen rusty-brown, the last three or four segments usually darker, slightly 
shining. Margins of tergites very narrowly and indistinctly lighter. Pubescence 
black, except at extreme lateral margins. Venter dark brownish grey. 

• Front legs black ; coxae brown, clothed with long white hair on the basal 
half ; tibiae slightly thickened, with one, not very broad, cream-coloured ring near 
base. Middle legs rather dark brown ; all the tarsal joints black at the tips ; 
tibiae with two rather obscure paler rings. Hind legs dark brown ; femora with 
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margin with a median projection on each side of which it is somewhat concave. Spot 
below callus velvet black. Antennae : First joint considerably s\vollen, about three 
times as long as its greatest breadth ; outer half (from base to apex) blackish, imiet 
half rather light bro^vn. Second joint similarly coloured. Enlarged portion of third 
joint dark brown on its outer face, especially towards the base and apex, inner face 
entirely reddish brown ; terminal annuli black. Palpi light brownish, with black 
hair, except at the extreme base. 

Thorax rather dark greyish brown with inconspicuous markings consisting of three 
greyish lines from the front margin, of which the lateral pair are broadest in front, 
narrowed behind, and just reach the usual postsutural spots ; a median line extending 
to the scutellum, but usually interrupted ; and a pair of small light spots in 
front of the scutellum. Scutellum usually more or less reddish at the tip. Whole 
mesonotum rather densely clothed with close-lying yellowish pubescence, and also 
with sparser, more erect dark hairs. Pleurae greyish, clothed with white hair. 



Ahdomm reddish brown, the last few segments dark hrowm and with pairs of 
inconspicuous lighter spots. Hind margins of all the tergites narrowly, but quite 
conspicuously, light brown. Pubescence short, black, except on the lateral margins 
of the segments, where it is w^hitish. Venter greyish, darker apically. 

Legs : Front coxae light brownish, tip dark ; basal half with long white kir, 
apical half with shorter black hair. Femora rather darker brown. Tibiae moderately 
thickened apically, black, with a broad white ring which occupies almost the entire 
basal half. Tarsi black. Middle femora light brownish ; tibiae darker, with two 
distinct equally broad pale brown rings ; tarsi blackish, the basal twm-thirds of the 
metatarsus pale. Hind femora light brownish ; tibiae somewhat swollen, darker 
brown, with a broad whitish ring at the base and very indistinct traces of another 
much narrower ring towards the apex. Tarsi blackish brown ; basal three-fourths 
of metatarsus whitish ; bases of remaining joints indistinctly pale. 
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]yitigs evenly darkened ; no darker clouds over the cross-veins ; stigma iiicon- 
nMCUOus. Squamae with a pale margin. Halteres either entirely yellowish or with 
the base of the knob slightly darkened. 

(if correctly associated with 5). Antennae more slender ; first joint somewhat 
shorter and not very much paler on the inner side than on the outer. Hair everywhere 
father longer. Front and hind femora blackish brown. All the tibiae blackish at the 
base, the hind pair with much longer and denser hair and with the second pale ring 
more distinct. Apical pale mark on wing broader, and hind margin of wing with more 
conspicuous pale markings. 

Len^t^, 10 mm. ; wing-length, 8 mm. ; width of head, 3'5 mm. ; width of front 
Bt vertex, O'S mm. 

Xyasaland: Mpanda Mi, N. Nyasa, 20.xi.09 {Dr. J. B. Davey), 8$; 
forest on plateau near Mweynia, 18. xi. 1909 [Dr. J. B. Davey), 1 $. 

In coloration H. rabida is not at all unlike H, torqims, Aust., and H. rmlejm, Aust., 
but it differs very obviously from both in the characters of the antennae and the frontal 
callus. The coloration of the first antennal joint is most unusual. 

Haematopota furlans, sp. nov. (PI. II, fig. 9). 

0, Head (fig. 9) : Jowls rather dark grey ; clypeus light brown, also upper part 
of face at sides ; a dark brown patch on each side of the antennae. Front light brown 
more or less mottled with slightly darker brown, with short black hair ; median spot 
jabsent ; lateral spots rather small, round, not quite touching the eyes and without 



'^le borders. Frontal callus broad, nearly smooth, shining dark brown, not touching 
be eyes, its upper margin produced to a point in the middle. Spot below callus 
lackish brown. Antennae reddish brown, tip of last annulus of third joint black , 
Tst joint dull, very short, considerably swollen, less than twice as long as its greatest 
>readth. Palpi brownish, clothed with black hair. 
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Thorax rather dark brown with pale markings of the usual type which, tliouir}! 
distinct, are not very conspicuous. Median stripe very narrow, usually extendijit 
the whole length of the scutum and over the scutellum ; lateral stripes reachb 
the post-sutuial spots. Scutellum with the tip sometimes grey, sometimes yello\vi>; 
brown. Whole mesonotum clothed with mixed short black hair and yellowish clos^ 
lying pubescence. Pleurae dark brownish, clothed for the most part with dark hair 

Abdomen reddish brown, darker on the last few segments ; all except the first tivn 
tergites have pairs of roundish light brown spots ; there is also a narrow median lio!,- 
brown stripe running from the base of the second to the apex of the sixth segment, 
slightly broadened at the apex of the second ; the hind margins of all the tergites aiv 
also distinctly light brown. Pubescence mostly blackish ; pale on the venter aii-j 
along the posterior, though not the lateral, borders of the tergites. 

Legs brown ; tarsi, except for the base of the metatarsi, somewhat darker. Froiir 
tibiae with one rather narrow and indistinct light brown ring near the base ; midi 
and hind tibiae each with two rather indistinct light brown rings. Neither the froH 
nor hind tibiae noticeably thickened. 

Wings rather dark browm, markings light browm ; ' stigma darker brown, except a; 
the base. No darker clouds over the cross-veins. Squamae light brown. Halters 
with whitish stem and browm knob. 

Length, 11 mm. ; wing-length, 9 ‘8 mm. ; width of head, 3*5 mm. ; width of front 
at vertex, I’O mm. 

Sierra Leone: Bo, iv-v,1910 {Dr. H. E, Arhickk), 4 $ (including t}'pel: 
Batkanu Town, vii.1909 {Dr. J. 0. Murphy), 1 $; Makump, 19. ix. 1912, 'll: 
Sandyallu, 3.viii.l9]2, 1 Senalm, 13.x. 1912, 1 $ (Dr. J. J. Sim-pson): ak 
one 9 without exact data, presented by the London School of Tropical Mediciffi 
(coll, by Dr. J. Pearson). 

H.furians is apparently most nearly allied to H. sangyimria, Aust., from Khodesk 
and H. edax, Aust., from Uganda. Both these species differ in the shape of the frontal 
callus, W'hich touches the eyes, in the shape of the third antennal joint, etc. h 
nearest known relative in West Africa appears to be H. torquens, Aust., which diffeis 
in its smaller size ; rather longer and less swnllen first antennal joint ; frontal callii> 
touching eyes ; pale-haired pleurae ; less distinctly spotted abdomen ; nior? 
conspicuous rings on tibae ; dark squamae and lighter knob of halteres. 

Haematopota perturbansi sp. nov. (PL II, fig. 2). 

2. Head (fig. 10) : Face and jowls grey ; a clearly-outlined blackish patch 
■each side of the antennae, nearly but not quite touching the eye-margins. W 
light browm, with a pair of darker patches at the vertex ; median spot absent- 
lateral spots rather large, round, not quite in contact with the eye-margins, without 
pale borders. Frontal callus rather nanow, shining black, slightly wrinkled, extending 
from eye to eye ; its upper margin somewhat convex, with a narrow median pro- 
jection, its lower margin concave above each anteima. Spot below callus blackish 
rather narrow. Antennae reddish brown ; the third joint blackish, except towards 
the base ; first joint shining, considerably swollen, barely twice as long as its greatest 
breadth. Palpi brownish, clothed with black hair. 
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i Thorax : Scutum dark brownish, with five distinct grey stripes running its whole 
ieii4h, the median stripe narrower than the others, the next pair more brownish 
)cliind the post-sutural spots ; pubescence short, sparse, pale. Scutellum grey in 
;he middle, sides dark brown. Pleurae greyish, nearly bare, a brown spot just above 
ihe stemopleural suture. 

Abdmen rather dark brown, with a reddish tinge towards the base ; posterior and 
ateral margins of tergites pale ; pairs of indistinct pale spots on tergites 3-6 ; 
;races of a median pale line, most distinct on tergites i and 5. Pubescence mainly 
lark, some pale hairs along margins of tergites and on venter. 



Fig. 10. ncmiatopola perhirhanSf Rdw,, sp. n. 

I^egs almost uniformly rather dark brown, tibiae without rings; front tibiae 
iistinctly thickened. Pubescence black, except for some pale hairs on the under side 
)f the hind femora. 

W ings dark brownish, with well-defined very light brown markings ; apical mark 
lo\ible. Squamae pale. Halteres with yellowish stem ; knob brown, the tip lighter. 

Length, 10 mm. ; wing-length, 8’3 mm. ; width of head, 3‘1 mm. ; width of front 
it vertex, PI mm. 

CoNfto : Zambi [Van SacegJiem), 1 $ (type ; presented to the British Museum by 
belnstitut Pasteur, Paris) ; Upper Lubii^o, 14.xii.l915, 2 5 (iit of Institut 
?asteur). 

H. perturhans is a very distinct species of the H. 'pertinens group. It diii'ers from 

pertinens, Aust,, in the more shining first antennal joint, black frontal callus, more 
Iistinctly striped thorax, partly reddish brown abdomen, rather darker legs, and in 
be wing-markings. 





Explanation of Plate IL 


Fig. 1. Haemalopota crassicrm, Edw., sp. n. 

2. ,, perturhans, „ „ 

3 . obsoktaj „ „ 

4. „ pukhella, „ „ 

5. „ nefanda, „ „ 

6 . „ fasmtapex, „ „ 

7 . „ rabida, „ „ 

8 . mordenSy „ „ 

9. s, furiam, „ „ 

10 . ,, pallidimnisy „ „ 

Each wing is magnified five times. 
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THE DOMESTIC MOSQUITOS OF ACCRA. 

By J. W. Scott Macfie, M.A., D.Sc., aad A. Ingram, M.D., C.M. 

African Medical Staff). 

(Maps I & II.) 

Samples of water containing mosquito larvae arc collected at Accra by the Sanitary 
Inspectors, and are sent regularly to the Laboratory for identification. The number 
of samples submitted in this way is never very large, and varies considerably from time 
to time ; but, recently, a careful examination has been made of all the specimens 
received during a complete year, and it is proposed to analyse in this paper the materials 
thus collected. In 1910-1911 Graham’*' made a similar study of the larvae found in 
native water-receptacles at Lagos, and it will therefore be interesting to compare our 
J esuits with those obtained by him. 

Accra, the capital of the Gold Coast Colony, is situated on the coast a few miles 
west of the meridian of Greenwich and about 330 miles north of the Equator. The 
town itself is divided into three portions, Accra proper to the west, Christiansborg 
where the Governor resides to the east, and the official residential area Victoriaborg 
between these two. The surrounding country is level for some miles, but the actual 
site of the town slopes slightly upwards as it recedes from the sea. Accra is a very 
dry and dusty town, almost completely denuded of vegetation. The rainfall is low ; 
during the twelve months under consideration, December 1914 to November 1915, 
21‘75 inches of rain fell. During the same period the maximum shade temperature 
averaged 85*39°, the minimum 73*83°, and the relative humidity 72*46°. The physical 
features and climatic conditions of Accra difier therefore greatly from those of Lagos, 
a low-lying town surrounded by swamps with an average rainfall of about 70 inches. 

Each of the samples containing mosquito larvae was marked with the number of 
the house and the division of the towm from which it came. For the purposes of 
sanitary organisation Accra is divided into seventeen areas or blocks, and Christians- 
horg into seven. The positions of these are shown on the accompanying outhne 
^nap (Map I). Victoriaborg is not divided into blocks, but each house is numbered. 
Fractically, however, Victoriaborg may be disregarded, since mth the exceptions of 
■one or two samples all the larvae submitted had been found in the native compounds 
in Accra and the village of Christiansborg. A few samples wxre also collected from 
such situations as the lagoon and the Victoriaborg Reservoir and these are included 
ill Table III, but are excluded from Table I, which summarises the identifications of 
the purely domestic mosquitos. 


♦Bull. Eiit. Kes., ii, p. 127. 
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During the twelve mouths selected for this investigation (December 1014 tfj 
November 1915), 417 samples containing mosquito larvae were submitted for 
examination (see Table I). For the first seven mouths a considerable number of 
samples were received monthly, but in July the numbers fell off abruptly and duriii^r 
the last three months very few indeed were submitted. Several causes may have 
contributed to bring this about. At the beginning of the investigation tlie co- 
operation of the Medical Officer of Health was obtained and he very kindly promised 
to send us as many samples as possible. This no doubt led to a stimulation of tlie 
Inspectors and consequently to an increase in the number of prosecutions, and as the 
fine imposed for harbouring mosquito larvae is a considerable one to the native, it 
probably brought about a greater care on the part of householders in the course of a 
month or two. The fact that we were away on leave from August until December 
may also have had a bearing on the case, as it may have been supposed that the 
maximum number of samples was no longer desired. On the other hand the falling 
off in the numbers might have been due to a seasonal variation in the incidence of the 
mosquitos theniselves, but for the reasons stated later on we consider this to be 
improbable. 

The Species of Mosquito Larvae Identified. 

Ten different species of mosquitos were found in the 417 samples, namely, one 
Anophehne, four Stegomyias, and five other Culicines. Stecjomym fasciata was found 
in 373 of the samples (88'44 per cent.), Culexfatigans in 62 (14'86 per cent.), Am^heh 
cosialis in 4 (0'95 per cent.), Oulex decens and Culieiomyia nehilosa each in three 
(0*71 per cent.), StegoMyia hteocephala md Stegomyui metallica each in two (0'47 per 
cent.), and Cvlex invidiosiis, Cul^ tigripes var. fusca^ and Stegomyia unilineaia each 
in one (0*23 per cent.). It is evident therefore that there were only two species that 
could be said to be common domestic mosquitos, namely Stegomyia famala and Cdh: 
faliganSy and that of these two the former preponderated. 

Only six of the 417 samples were from Yictoriaborg ; all the rest were from native 
compounds. In the samples from Yictoriaborg, however, six species were found, 
namely, Stegomyia fasciata and Qulkiomyia n^ulosa each thrice, Stegomyta hdeo- 
cephala twice, and Culex fatigans, Stegomyia metallica and Stegomyia unilineata each 
once. Thus only seven species were found in the native compounds, namely 
Anopheles costalis, Culex decens, C. fatigans, C. invidmus, C. tigripes nbx. fim, 
Stegomyia fasciata and S. metaUica. 

In 1,043 samples from the native compounds at Lagos Graham found six different 
specm—Stegemyia fasciata in 92*5 per cent., (Pectinopalpus fuscus) Culkmp 
nehuhsa in 21*6 per cent., Culex duitoni in 8*3 per cent., Culex tigripes YOi-fusm iH- 
5*3 per cent., and {Culex nigrocostalis) C. decens and {Pyretophorus costalis) Anophh 
costalis each in 1*8 per cent. It is interesting to contrast these results with those 
obtained at Accra. In the native compounds of both towns Stegomyia fasciaUi is by 
far the most common species. The only other species that was at all common at 
Accra, Culex fatigans, was not found at Lagos in a single sample ; and Culkiostp 
nehulosa which came second in Graham’s list was not found in the native compound!* 
of Accra although it was found thrice in Yictoriaborg. The four species common tfr 
the two li^rs are Anopheles costalis, Culex decens, Culex tigripes var./wsw and Siegow f^ 
fasciata (see Table II.). 
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Table II . 

The percentages in which the larvae of the various mosquitos occurred in the 
native compounds at Accra (411 samples) and at Lagos (1043 samples). 


Species of Mosquito. i 

Accra. 

Lagos. 

Anopheles costalis .. . . . . | 

1-0% 1 

1*3% 

Culex decens ' 

0-7 

1-8 

Culex duUoni | 


8-3 

Culex Jcdigans 

14*8 


Culex invidiosus 

0-2 


Culex tigripes vax. fusea . . . . ; 

0-2 

5-3 

Culieiomyia nehulosa , . , . 


21-6 

Stegomyia fasciata i 

90-0 

92-5 

Stegomyia metallica i 

0-2 



In the Annual Report of the Medical Research Institute, Yaba, for the year Ulll 
Connal and Coghill summarise the results of their examinations of mosquito Im't 
sent to them from Lagos by Dr. Dalziel. The larvae of ten species were obtaiiiei 
the six recorded by Graham, and in addition Culex insignis, C. grakami, Ochkrotd?) 
irritans, and 0. nigriceph/ilus. It is not definitely stated, however, that all tlie=^ 
species were found breeding in native compounds, and it is possible that someiM 
not have been, for they specially mention the fact that 0. mitans w’as found in craV 
holes, a situation in which it occurs at Accra also. 

Seasonal Distribution. 

The number of samples examined at Accra during the twelve months from Deceiiit'fl 
1914 to November 1915 was insufficient to reveal any seasonal variations, even if tkv 
had occurred, especially as there was such a marked falling off in the number ol 
specimens during the last five months of the investigation. At the laboratory, 
however, there were records of the examinations of the larvae sent by the Medical 
Officer of Health extending back to 1912, and although these were imperfect aiiJ 
discontinuous it was found possible to summarise them broadly as identifications d 
Anophehne, Stegomyia, and other Culicine mosquitos. The examination of tk 
larvae submitted during twelve consecutive months showed that A. costalis was th 
only Anophehne mosquito found in such samples, S, fasciata almost tie only 
Stegomyia, and C. faligans by far the most common other Culicine. If then tkrf 
had been any marked seasonal variations in tbe incidence of these three species 
mosqmtos at Accra it would almost certainly have appeared in the combined re^n ’ 
of the examinations of larvae for the four years 1912 to 1915. 
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Totals . . .. 7 2 2 i 10 5 4 18 19 
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The monthly proportions in which larvae of the three typos - Anophcline, 
iitegomyia, and other Cuhcine— have been found in the samples sent to the laboratory 
from all sources during the years 1912 to 1915 are shown in Table III. It cannot be 
?aid that any clear indication is given of seasonal variation, unless it is a diminution 
ia the numbers of both Stegomyia and other Culicine mosquitos during July and 
August, that is just after the height of the rains. The very small number of Anoplie- 
line larvae identified during these four years indicates that their occurrence in the 
native compounds was incidental, as, indeed, might have been expected. 

Table IV, which shows the distribution of the samples containing Sfegomjiia larvae 
[luring the year 1915, might also have given some evidence on this point. It records 
indeed a very marked falling off in the number of the samples from July onwards, 
but there does not appear to have been any condition associated with the rainfall, 
the temperature, or the humidity of the atmosphere (see Chart I) that would explain 
why a large number of larvae should have been found from December to June, but 
very few from July to November. On the whole it is probable that this dimiimtioii 
in the number of specimens submitted for examination was due to causes unassociated 
with the habits of the mosquitos, and with this exception the Table does not seem to 
show anything that might be interpreted as seasonal variation. 

There is no great variation in temperature or humidity at Accra during the year, 
and domestic mosquitos are probably independent of the rainfall, since they breed 
in collections of water provided for them by the hand of man. There seems in fact 
to be no real reason why there should be any seasonal variation in the distribution of 
such mosquitos, and so far as the evidence here collected goes, there does not appear 
to be any such variation. 

Other factors must of course be taken into consideration, such as a possible seasonal 
variation in the food supply of the larvae or in the numbers of their natural enemies. 
Such factors probably have but little influence on such dominant species of domestic 
mosquitos as Stegomyia fasciata and Cukx fatigans. Stegomyia fasaata has been 
stated to breed mainly in clean water, and the presence of these larvae has even been 
regarded as a proof of purity. This popular error has been exposed by Boyce, and it 
may be mentioned that very many of the samples found at Accra were thriving in 
exceedingly impure fluids containing food refuse and various kinds of animal and 
vegetable debris. Neither >S. fasciata nor C. fatigans is dependent on any particular 
species of algae for its diet. In the laboratory larvae of both these species have been 
bred in broth media which were sterile at the start, but of course became in a very 
short time rich cultures of bacteria. Provided the medium did not become actually 
foul-smelling, when the larvae perished, the richer it was, the larger (within narrow 
limits) the mosquitos that were bred from it. Few, if any, of the samples collected 
in the native compounds contained natural enemies risible to the naked eye ; but 
\orticellas, cihates, flagellates, and other microscopical organisms were frequently 
seen when examining the larvae. Whether any of these organisms, or of the various 
bacteria found in water, are pathogenic or not seems to be uncertain. Vorticellas 
certainly accumulate in considerable numbers on larvae whose development has been 
c^elayed, and ciliates are usually found infesting the corpses of larvae that have died, 
but in any case it is unlikely that they would determine a seasonal variation in the 
^Oi^quitos, since they are found in suitable samples of water all the year round. 
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Chart I. 

The rainfall and mean temperatures and humidity at Accra from December 1914 to 
December 1915; Ma., maximum shade temperature; Mi., minimum 
shade temperature ; H., relative humidity ; R., rainfall. 



The Distribution of the Larvae in the various Divisions of Accra and Christiansbers. 

Accra is divided into seventeen blocks, and Christiansborg into seven. These area^ 
are of different sizes and very different characters, some l3eing crowded with mi 
native compounds, others being almost rural. It seemed important therefore to 
determine whether there were any numerical or specific differences in the distribution 
of mosquitos in them. It would have been more instructive if the distribution could 
have been followed house by house, but this was found to be impracticable, owing to 
the alterations constantly taking place in the town. 

The majority of samples containing larvae that were examined were labelled wtl* 
the number of the block of the town in which they had been found. In the year 19k 
it was vossible to ascertain the exact block in which four out of the five sanip^^ 
containing Anopheline larvae were found, 328 out of the 339 in which Stegoiny^^ 
larvae were found, and 65 out of the 76 in which other Culicine larvae were found 
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In the Annual Report of the Accra Laboratory for the year 1914 the records of 
examinations of mosquito larvae from 1912 to 1914 were similarly dealt with and tke 
distribution of the specimens amongst the various blocks was shown in tabular fo^, 
Nine samples containing Anopheline, 282 Stegomjia, and 74 other Culicine larvae 
were thus located. By combining these with the 1915 specimens we were able to 
locate the blocks in which 13 samples containing Anopheline larvae, 610 containijia 
Stegomyia larvae, and 139 containing other Culicine larvae had been found 
Table V.). 

The distribution of these samples is shown by means of conventional signs on the 
attached map (Map I). This map has been prepared from the latest map of Accra, 
and on it the various blocks into which the town is divided are marked and numbered, 
but for the sake of clearness almost all other features have been excluded. As the verj- 
small number of samples found to contain Anopheliiie larvae would have been entirelv 
lost amongst the Stegomyias had each sample of larvae from each block been repr?- 
sented by a separate sign, some means had to be devised by which the numerical 
distribution of the larvae could be sho^vn approximately without allowing one type 
to obliterate another. It was found that this could best be done by using one sign for 
every ten entries ; thus one solid circle in any block indicates that Anopheline lanac 
have been found in this area, but that less than eleven such samples have Im 
received, or two crossed circles in a block indicate that any number of samples ol 
Stegomyia larvae from eleven to twenty have been received from this area. Botli 
Anopheline and other Culicine larvae therefore figure in this map in undue proportioin 
but it was necessary to allow this to occur, as in their true proportions they would 
have been hardly distinguishable. 

Looking at this map then we see that mosquitos breed most freely in the middle d 
Accra in the neighbourhoods of blocks iv and vii. This part of the town is crowded 
with native compounds, and is the most densely populated. In the outskirts of tlie 
town and in the village of Christiansborg relatively fewer larvae are found, a fact 
readily accounted for by the less congested nature of these districts. 

With regard to the distribution of species, Stegomym, which practically means 
SJasciatu, occurs in every block in proportions such that it altogether outnumbers 
all others. Culicine larvae, that is practically Cukxfatigans, occur in smaller numbers 
in every part of Accra, and in six of the seven blocks of Christiansborg. Anopheline 
larvae, that is Anophdes costalis, on the other hand have only been found in ^eiy 
small numbers, once or twice in a block, but they have been received from all the 
blocks with the exceptions of blocks i, ii, v, vi, xii, and xiii of Accra, and blocks i, 
and vii. of Christiansborg. How it is that AmphxUs mstdis comes to be found 
breeding in the compounds in water-receptacles is not quite clear. It has been 
suggested that owing to the arid nature of Accra the mosquitos are compelle to 
deposit their eggs on water contained in domestic vessels for lack of a more ^ 
situation, but there are in the neighbourhood of the town pools suitable for e 
breeding of Anopheline mosquitos, and in which as a matter of fact the lanae o 
A. costalis are generally to be found. Graham at Lagos similarly found this mosqu ^ 
breeding in " the domestic pots and barrels of native yards,” and as Lagos canco 
be called arid, it seems probable that A. costalis does voluntarily breed m 
Bituations. Graham, however, notes that there was a rise in the percentage of 
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harbouring these larvae in February, and suggests that possibly this " was caused by 
the absence of suitable puddles or pools at the end of the dry season.'’ 

In the second map (Map II.) all the samples of larvae that were collected in native 
compounds during a complete year, 1915, so far as it was possible to locate them, are 
shown in full, so as to give some idea of both their actual numerical and specific 
distribution. Each conventional sign indicates one sample containing larvae of the 
particular species shown, and the signs in each block are distributed evenly, as it was 
not possible to localise the compounds accurately. 

A Comparison of the Adult Mosquitos collected at Accra with the Larvae found 
breeding in the Compounds. 

A large number of different species of mosquitos have been collected at Accra. 
According to the pamphlet entitled " Distribution of Mosquitos in West Africa,” 
which was printed for the Yellow Fever (West Africa) Commission in August 1913, 
no less than thirty-one species had been recorded up to that time, and to these the 
collections made by us in 1915 added nine new names, bringing the total up to forty- 
one. The.se species were Anopheles costalis, AJmssliis, A. phamnsis, A. umhmsos, 
Culex (keens, C, duttoni, C.fatigam, C. grahami, C. gukirti C. insujnis, C, inrkllmm,. 
C. ornatothorads, C. qu^isigelidus, C, thalassius, C. thakssius var. fusem, C. /n/rfpes, 
C. iigtipes var, fusca, Culieiomy'kt Mbulosa, CyoUhoMyia [Protoiiieknoeoninn) 
Mansonioides africanus, M, miformis, Micme(ks immspicnoms, M odd ns niuddm, 
OchleroMus alhocephalus, 0. irrilans, 0. domesticus, 0. mimdus, 0 . var. 

hkmuktus, 0. wmvlm var. sle^wsciUus, 0. minutus var, tamdis, 0 . nigmepimks, 
0. puncMfwmds, Stegomyia fasdata, S. luteocepkah, S. mekiUim., S. uniUneaUi, 
Uranotaenia balfowi, U. conmli, U. mashomiensis, U. nmyeri. Formidable as is this 
list, it is nevertheless incomplete, as we have found by the examination of some 
specimens collected recently. It is somewhat remarkable that of all these nios<|uitos 
known to occur at Accra only ten were represented in the samples of larvae from 
compounds sent for examination by the Medical Officer of Health. 

Graham in his paper referred to above speaks of " The superior accuracy and 
finality obtained by dealing mth the larvae breeding in the native yards ” and states 
that by employing this method of ascertaining the mosquito fauna of a native town 
... the results have proved more accurate and complete than those obtained by other 
methods.” Whilst agreeing with him that " The catching of mosquitos in native 
yards and houses is difficult, and offers none of the advantages gained by dealing with 
the larvae,” we cannot support his statements as to the accuracy and finality of the 
method in view of our experiences at Accra. It may be pointed out too that Graham’s 
own study of the larvae found in domestic vessels revealed the presence of only six 
species (see above) at Lagos, although, quoting again from the pamphlet printed for 
the Yellow Fever Commission, forty-one species have been recorded as occurring in 
this town, namely, Anopheles costdis, A. fimestus, A. fmmritknm, A. pharoensis, 
A, umbmus, Aedomyia catasticta, Banksindk Uneatopemiis (luteokterdis), B. pundo' 
(^stdis, Culex consimilis, 0, decens, C. duttoni, C. gmhami, C. insignis, 0. imkliosus, 

qmigelidus, C. rinia, C, fMassius, C, tigripes var./ii^cft, C. imiviiktus, Cdidomyk 
^huhsa, Eretmopodites inormiius, Mansonioides afrkanm, M. unifomis, Miemdes 
"^^^^ompicuosus, Mimomyk mimomyiaformis, Ockkrotaius ediginosus, 0. donmtku.% 
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0. irritans, 0. longipalpi'S, 0. nigricepkaluSy 0. pUTidothoracfis, Stegomym africam, 

S. apicmrgentea, S. fasciakt, S. lu(£ocephah, Taenmhynchits anneUi, T. aurites, 

T, mefallms, Toxorhynchites brmpaljns, Uranotamia balfouri and U. mashonaerisis, 
and to these no doubt a coasiderable number of additions have been made since 1913. 

During eight of the twelve months selected for this investigation, namely, from 
December 1914 to July 1915, one of us was living in a small bungalow not far from the 
laboratory (see Map) and collected all the mosquitos he could. Owing to 
preoccupation with other work no systematic collection was undertaken, but any 
mosquitos that obtruded themselves were secured if possible, and his servants were 
instructed to capture any that they they found in the kitchen and their sleeping room. 
In this way 280 specimens referable to fourteen species were collected, which are 
enumerated in Table VI, and beside them is placed a list of the larvae found breeding 
in compounds during the same period. The contrast is rather a remarkable one. 

Table VI. 

The mosquitos, arranged in order according to the frequency of occurrence, found 
at Accra, (a) as adults in bungalow A, 1, December 1914 to July 1915, 
and (6) as larvae in the samples sent to the laboratory by the 
Medical Officer of Health during the same period. 


Adults. I Larvae, 


Species. 

Number 

caught 

in 

bungalow. 

Per- 

centages. 

Species. 

Number of 
samples 
in which they 
were found. 

Per- 

centages. 

Mansonioi<Ies (tfricomis . . 

129 

46-0 

Siegomyitt fasciata . . 

342 

82-0 

Jf. miformis 

81 

28-9 

Culex faiigans 

69 

14*1 

Gnkx thalmshs , . 

31 

U-7 

Aitoph4es eostalis , . 

3 

0*7 

Anopheles ptharoensis . . 

11 

3-9 

Culex decens . . 

3 

0-7 

A. cosialis 

10 

3*5 

CuUciomyia nehulosa. 

3 

0-7 

Culex faUgans . , 

6 

2-1 

Siegomyiu leuteocephala 

2 

0*5 

Anopheles funestus 

3 

10 

Siegomyia metaUiea . . 

\ i 

2 

0'5 

Culex duttmi 

2 

0-7 

j Culex invidiosus 

1 

0*2 

Ochkrokitus initons 

2 

0*7 

1 Culex iigripes var. fueca 

1 

0-2 

Culex decern 

1 

0‘3 

1 Stegomyia unilineatu 

1 1 

’ 0*2 

Culex insignis . . 

1 

0‘3 




Culex invidmus .. 

1 

0*3 j 




Micrmdes inmispicuosiis 

1 

0*3 

' i 

! 



Stegomyia fascioia , , 

1 

0*3 

1 
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Onlv five species are common to the two lists, namely, Anophks vostalis, Culex decem, 
C.faUganSf C. invidiosus, and Slegomijia faseiata, and whereas Mansoniouhs afncnmis 
and M. nniformis, by far the commonest mosquitos in the bungalow, do not figure at 
all among the larvae, Stegomyia fcismta which heads the list of larvae is last on the 
list of mosquitos. 

There were of course good reasons for these dilfeieiices, some of which it u’as not 
difficult to ascertain. The bungalow in which the mosquitos were caught was 
situated in the European quarter, and no mosquitos were allowed to breed in the 
compound. There can be little doubt indeed that the considerable numbers of 
mosquitos usually to be foiuid in this house must have come from a distance, as there 
was no place in the immediate vicinity where they could have been bred. But 
Mansonioides africamis, for example, is known to have a considerable range of flight, 
and as it breeds in pools in association with the water-weed Pistia stratiolesy it is 
natural that its larvae were never received in the samples collected in the compounds. 

It is not easy to account for the rarity of Stegomyia fasciola in the bungalow. 
This mosquito, the house-haunting mosquito par excellence, which breeds in domestic 
water-vessels and is known to require feeds of blood for the maturation of its eggs, 
one would naturally expect to figure largely in any collections made in Imman 
habitations at Accra. In a bungalow in the European quarter, however, where every 
precaution is taken to prevent the breeding of mosquitos its absence might be 
explained, since it is said not to fly far, and in any case a long flight in search of blood 
must seldom be necessary for it. But recently a number (lob) of mosquitos have 
been collected for us in a native’s house in block xvii. of Accra, a locality in which 
Stegomyia Jasciafa abounds (see Table V. and Maps), and yet not a single specimen 
of this species has been caught up to the present.’'' It is possible that Stegomgia 
fasciata may prefer to bite in the open and may be disinclined actually to enter 
dwellings, but the occurrence of this moscpiito in houses in large numbers has 
repeatedly been recorded by others, and one of ns, in the Gold Coast, has frequently 
taken it in Europeans’ bungalows in Asliauti and the Northern Territories, but 
usually in the afternoon between 3 and 6 p.m., and not at night. A more probable 
explanation of the facts recorded above is therefore that Siegomyk fasciata, whilst 
entering houses to obtain feeds of blood, does not roost indoors. 

A consideration of the two lists shown in Table VI. convinces us that an examination 
of the larvae found in the compounds not only fails to give any adequate idea of the 
mosquito faiuia of a town, but also fails to indicate the species of mosquitos to the 
attacks of which the inmates of the houses are liable. It also furnishes proof of the 
necessity for extending anti-mosquito measures so as to reacli the species that breed 
far afield. 

A Note on the Distribution of certain of the commoner Mosquitos found on the 
West Coast of Africa. 

It is not easy to state what are the exact natural conditions which determine the 
presence of a particular species of mosquito in one locality and its absence from 
another. An adequate supply of food for the growing larva is generally regarded 

*Tlie mosquitos referied to have been identified as follows Anopheles cosiaUs, Cukx 
Migans and Mansonioides afriranus. 
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as the main factor. That this is the sole factor is unlikely, as already pointed out in 
this paper with regard to those larvae which are reared in domestic pots ; for if it were, 
it would be difficult to account for the relatively greater frequency of C. duttoni 
amongst the domestic mosquitos of Lagos as compared with those of Accra, or to 
explain the presence of C. fatigans in considerable numbers amongst the domestic 
mosquitos of Accra and its absence from the collections made at Lagos. Agaiii 
C. tigripes var,/«^cff, the larva of which is carnivorous and is not particular as to the. 
species of larvae it preys upon, occurs in the proportion of 5' 3 per cent, amongst the 
domestic mosquitos of Lagos, whereas its proportion is only 0'23 per cent, amongst 
similar mosquitos at Accra. 

If the food supply of the larva is the preponderating factor in determining the 
distribution of the adult mosquito and if, as seems probable, the growth of the minute 
organisms, chiefly of a vegetable nature, which constitute the food of the larva are 
just as dependent upon varying conditions of atmosphere and the composition of the 
medium in which they grow as are the higher plants of the country, then it should be 
possible to indicate roughly in a table, which gives a return of the mosquitos taken 
in different districts that vary in their physical conditions, a corresponding variation 
in the distribution of the mosquitos. Tabic VTL, which has been drawn up from the 
“ Distribution of Mosquitos in West Africa ” and from our experience of the 
prevalence of certain species in different districts, is of interest in this connexion. 

It has been shown by one of us* that certain mosquito larvae are very tolerant 
of salt in the medium in which they live. As there is a considerable amount of 
chlorides in Accra water, its presence may have some bearing on the anomaly in the 
distribution of 0. didioni and C. fatigans in this district. C. fatigans is capable of 
breeding in brackish water, while C. duUoni, according to Graham, | is intolerant of 
even a moderate amount of chlorides. Mosquitos such as 0. irritans and C. thakssim, 
which breed by preference in brackish water, are not found far from the coast. 

Graham;|: has pointed out that larvae of A. costalis failed to increase in size when 
placed in clear tank- water, but that growth proceeded upon the addition of small 
quantities of human urine (the addition of which may, however, have transformed 
the clear tank- water into a culture medium) which contains sodium chloride, and that 
the water of Accra and Sekondi, where /I. costalis is the dominant Anophcline, is 
slightly brackish. A. costalis certainly appears to be more common on the coast than 
it is inland, where its place as a carrier of malaria is taken by A.funestus {cf. Stephens 
and Christophers). 

Some mosquitos appear to flourish best in an atmosphere which is humid, e.g. 
Eretniopodites^ Toxorhynchiies, and Taeniorhynckns, Others such as C. ager var. 
ethiopims, C. consimilis, and C. anmilioris, the larvae of Avhich are generally found 
embedded in flimsy algae, do not appear to be found on the coast. Anopheles sqmmosm 
and A. rufipes also seems to puffer inland stations, as does Stegomyia sugens, 
Stegomyia fasdata on the other hand is a lover of the coast, but as this is a domestic 
mosquito, the explanation of its wider distribution near the sea is probably that given 
by Boyce, § w^ho states that S. fasciaia follows “ the tin invasion which extends up 
from the coast to the interior villages,” the discarded tins favouring the development 
of this particular species. 

♦ BuU. Ent. lies., vi, p. 225. f Bull. Ent. Res., ii, p. 132. 

I Report upon Entonmlorical Observations made in Southern and Central Ashanti. 
1907. p. 14. Colonial Office, Miscellaneous No. 236, 

§ Bull. Ent. Res., i, p. 236. 
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Table VII. 

The distribution of certain mosquitos. -f4-4- indicates a very common species, 
++ a common species, + a rare species, and — that the occurrence has 
not been recorded up to the present. 


Mosquito. 

Accra ; 
arid, sandy 
soil, 

old sea bed. : 

Eainfall, 

29 ins. 

Lagos ; 1 Ashanti ; 

low-lying, j thick forest 

swampy, | except northern 
surrounded portion which 
by a lagoon, i is transitional. 
Rainfall, I Rainfall, 

71 ins. 1 56 ins. 

Northern 
Territories ; 
open orchard 
“ bush.” 

Rainfall, 

47 ins. 

Anopheles costalis . . 

• +++ 

4-4-1- ^ 

4-4- 

4-4- 

A. funestits 

+ 

4- I 

+4-f 

++4“ 

A. Tiiauriiianus 


-h i 

4-4- 

+4- 

A. pharoensis , . 

+ 

4- i 

- 

- 

A, rufipes 

- 1 

- 1 

4- 

-f 

A. sqmmosus . . 

- ^ 

- i 

4- 

4-4- 

A. umbrosas 


■f 

4 - 

- 

Aedomyia calasticta . . 


4- 

- 

-h-h 

Banksinella lineaiopennis . . 


+ 

4 - 

- 

B. punctocostalis 


+ 1 

4- 


Gulex ager var. eihiopicus . . 

- 

. 

4- 

-f 

C. anii«?iorj« . . 

: 


4- 

4- 

G. consimilis . . 

1 — 

- 


-f-4- 

G. decens 

; ++ 

++ 

+ 

4- 

G. duttoni 


-f-H 

4- 

4-4- 

C. faiigans 

+++ 

- 


- 

G. grahami 

i . + 

++ ' 

+4- 

4- 

G. insignis 

r 

+ 

4-4- 

— 

G, invidiosus . . 

; + 

+ 

-h-h-i- 

4-4-4- 

C. gmsigelidus. > 

^ "i" 

-t- ; 

— 

+ 

G, ihalassius . . 

+ 

+ 

, - 

— 

G. iigripes var. fusca . , 


4-+ : 

++ 

4-4- 

G, mivittaius . . 

- 

-h 

i 

4-4-4- 
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Table Wh—coniimed. 


3Iogquito. 

Accra ; 
arid, Bandy 
soil, 

old sea bed. 

Rainfall, 

29 ins. 

I Lagos ; 

! low-lying, 
swampy, 
surrounded 
by a lagoon. 
Rainfall, 

71 ins. 

Ashanti; 

I thick forest 
' except northern 
portion which 
is transitional. 
Rainfall, 

56 ins. 

Northeri] 
Territories 
open orchar 
“ bush.” 

Rainfall, 
47 ins. 

Culidomyia Mbulosa 

■ ++ 


! 4-4-:f- 

-f4-4' 

Cyathomyia fusca , . 

. + 


' - 

' 

- 

Eretmopodites chrysogaster . . 


- 

4-4- 

- 

E. inomaiui . . 


4- . 

++ 

- 

Mammioidei ajricanu& 

+*f + 

4-4-4" 

++ . 

•44-4- 

M, nnijormis . , 

+++ 

4-4-'4 

4-4- ■ 

- 

Micraedes inconspicmsiis . . 

+ 

4- ■ 

■ + 


Mifiiomyia kispida . . 

- 

- 

+4- 

4- 

M, mimomyiaformis . . 

- 

+ 

+ 

-f 

If. plumosa 

-f 

- 

4-4- 

4- 

M. splendens . . 

+ 



++ 

Miicidus niiicidus . . , . 

+ 

: - 

j 4- 1 

1 ■ - 

Ochkrotatus cumminsi 

1 

: - 

+ 

— 

0. domsiicua . . 

4- 

4- 

.4“ 

- 

0. irritana 


^ f-f+ 


- 

0. minutits 

1 

+ 

- 

+ 

- 

0. nigerienm . . . . , 

i 

- 

4- 

4-4- 

0. nigricephalua . . 1 

! 

+ 

4- 1 


- 

Skgoifiyia africana . . . . I 

- 

+ 

4- 

- 

8. apicoargentea 

” ^ 

4- 

f + 


8. Jasciala 

+++ 

4-“l-4- 

+4- 

-4-1- 

8. luteocephala . . 

+ 1 

4" 

4- ■ 

- 

8. metnllica 

+ ' 

- 

- 

- 

8. simpsoni 

- 

- 

4- 

- 

8. suyens 

- 

- 

, 4-4~-h 1 

j 

-4"44' 

8. uniUneaia , . 


- 


- 
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Table VIL— 


Accra; i Lagos; Ashanti; 1 Northern 

arid, sandy ' low-lying, thick forest Territories ; 
soil, I swampy, except northern open orchard 
Mosquito. old sea bed. : surrounded portion which , “ Wh.” 

by a lagoon, is transitional, j 
Rainfall, Rainfall, Rainfall, Rainfall, 

29 ins. 71 ins, 56 ins. 47 ins. 


Taeniorhynchm annetti 
T, mrites 

T. metaUicus . . 

Toxorhynchites hrevijpdlpis 
Vrmotamia halfoun 

U. conmli 

U. mashonaensis 
U. Tnayeri 




Summary and Conclusions. 

L An examination of the mosquito larvae found in domestic water-receptacles, 
etc., in native compounds at Accra shows that two species, Skgomyia fasciuta and 
Culexfatigans, predominate, and that of these the former is by far the most common. 

2, Such an examination, however, fails to give a true idea of the mosquito fauna 
of the town, or of the species to the attacks of which the inhabitants are exposed. 
Many of the species most common in the houses do not breed in the compounds, hut 
come from further afield, where their larvae should be sought out and destroyed. 

* ★ H! * 

[With reference to the supposed non-existence of Culexfatigans in Lagos, Dr. J. M. 
Dalziel, who has recently been investigating the domestic mosquitos of that town 
has kindly supplied the following records of the occurrence of that species 
" July 1914. One adult caught in neighbourhood of the golf course 
marsh. 

Sept. 1914. One adult caught in Government House or environs. 

Aug. 1915. Bred from larvae from wells — twice. 

Sept. 1915. „ „ „ „ a well, with Cdex tigripes. 

Sept. 1915. „ „ „ „ a boat, with S. fascioia, 

Jan. 1916. „ „ „ „ a well. 

April 1916. „ „ „ „ a canoe/’—ED.] 






NOTES ON SOME ANIMAL PARASITES IN BRITISH GUIANA. 


By G. E. Bodkix, B.A, Dip. Agric. (Cantab.)* RZ.S,, F.E.S., 
Government Economic Biologist ^ British Gu iana ; 
and 

L. D. Cleare, Jnr., F.E.S., 

Biological Division, Dept. Sc. d Agric., British Guiana. 

(M.\p III.) 

British Guiana lies between the latitudes 0*4U N. (source of the Essequeho River) 
and 8° 33' 22'" N. (Punta Playa), has a depth from north to south of about 500 miles, 
a seaboard of about 270 miles trending in a south-easterly direction, and occupies 
in the north-east of South America an area approximately equal in extent to Great 
Britain. It is bounded on the north by the Atlantic Ocean,, on the east by Surinam 
or Dutch Guiana, on the south and south-west by Brazil, and on the west by 
Venezuela. 

The Colony may be divided broadly into three belts.* The northern one consists 
of a low-lying flat and swampy belt of marine alluvium— the coastal region. This 
rises gradually from the seaboard and extends inland for a distance varying from 
5 to 49 miles. It is succeeded by a broader and slightly elevated tract of country 
of sandy and clayey soils. This belt is generally undulating, and is traversed in 
places by sand-dunes rising from 50 to 180 ft. above sea-level. The more elevated 
portion of the Colony lies to the southward of the above-mentioned regions. It 
rises gradually to the south-west, between the river valleys, which are in many parts 
.swampy, and contains three principal mountain ranges, several irregularly distributed 
smaller ranges, and in the southern and eastern parts numerous isolated hills and 
mountains. The eastern portion is almost entirely forest-clad, but on the south- 
western side there is an extensive area of flat grass-clad savannah land elevated 
about 300 feet above sea-level. 

British Guiana has at times been described as an unhealthy country. This is an 
undeserved calumny, as is clearly shown by the statistics of mortality of European 
races other than Portuguese. For those who lead regular lives and do not expose 
themselves to unnecessary risks the climate is decidedly a healthy one. The coast- 
lands are swept throughout the year by the north-eastern trade winds, which add 
greatly to the comfort, vigour and health of those resident thereon. The mean annual 
rainfall near the coast is about 94 inches, and further inland about 105 inches. The 
average mean shade temperature at or near the coast-lands for the past twenty-two 
years is 80 ’0 F. The average mean maximum is 85 d F., and the average mean 
minimum 74-9 F. The greatest annual range is about 19 F. 

'"These notesjon the geo,£;raphy and climate ot the Colony have been reprinted from 
an article on the field and forest resources of British Guiana in Bull. Imperial Institute, 
siii. No. 2, AprU-Juiie, 1915, p. 203. 
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During past years entomology, economic or otherwise, has received but sliglit 
attention from residents in British Guiana. A number of scattered references to 
the subject appear in the leading entomological publications of several countries, 
but in the main these are the results of visits or expeditions to the Colony of profes- 
sional collectors, and only occasionally the work of local amateurs. 

With a very few exceptions all the species and observations recorded in this article 
are the outcome of our own work during the last two-and-a-half years, which lias 
been carried out as opportunities occurred. No paid local collectors have been 
employed, as we have found that as soon as the financial element is introduced 
they rapidly become untrustworthy and little or no faith can be placed in their 
observations. 

We are indebted to Mr. A. A. Abraham, Agricultural Instructor in charge of the 
Government Experiment Station in the North West District, who has on several 
occasions sent small collections of Tabanidae and Mallophaga from this part of the 
Colony together with careful observations regarding their habits. Also to Mr. B. H. 
Bayley, the Superintendent of the Onderneeming Industrial School, for several species 
of parasitic worms from the- livestock kept on the farm. 

Mr. M. A. de Freitas, of the British Guiana Museum, has kindly assisted in procnrinir 
several species of lice from birds collected by himself for the preservation of their 
skins in the Museum collection. Material has been obtained from all the important 
agricultural areas and from some of the more remote inland districts. 

Identifications are in every way reliable for they have been made through the 
co-operation of the Imperial Bureau of Entomology by specialists either in the Britisii 
Museum or elsewhere. 

Methods of Collecting, 

The collecting of parasites is not always an easy matter. Opportunities for 
collecting have a habit of occurring at most inconvenient times, which necessitates 
the constant carrying of a suitable equipment. Fortunately this need not be cimibei' 
some and the following short notes on methods of collecting and the equipment used, 
which we have found to meet all requirements in actual practice, may prove of interest 
to other entomologists engaged in similar work in the tropics. 

For capturing various species of lice a pair of forceps about 10 cms. in length with 
fine rounded points having a perfectly smooth gripping surface will be found useful. 
The part which in use is held between the fingers should have a milled surface so as 
to afford a firm hold. 

A flat tin box of a convenient pocket me with partitions to hold about a dozeji 
medium-sized tubes containing alcohol and stoppered with well-fitting corks is also 
necessary. Paper and pencil should always be carried, as it is most important that 
data concerning the host, date, locality, and other particulars of interest should be 
accurately recorded at the time of actual collection. The piece of paper containing 
these notes should be enclosed in the tube along with the specimens. 

For capturing Tabanidae and other bloodsucking Diptera a net is of course 
necessary, but an individual possessed of a quick eye and a steady hand can 
accomplish much without it. 
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Tabanidae, especially when feeding, can often easily be captured by carefully 
placing over them a killing tube ; as soon as the fly finds itself imprisoned it will fly 
up into the tube and the cork may then rapidly be inserted, or else the tube may be 
held over the insect in situ while the cyanide does its work ; with a restive animal 
however this is not always possible. 

A convenient-sized tube for this work is one about 8 cms. in length and 3 cms. in 
diameter and of good quality thick glass. The cork should fit well, but not too 
tightly, or trouble will be experienced in its withdrawal ; it should be well waxed 
externally. 

Small pieces of cyanide mixed with a somewhat larger quantity of boracic acid 
powder are placed in the bottom of the tube and rammed well down ; a thin layer of 
cotton wool follows also well rammed down, and finally about 3 or 4 disks of thick 
blotting paper, cut out slightly larger than the diameter of the tube so that they fit 
tightly when pressed down and thus prevent the entire mass from shifting. The 
boracic powder prevents the cyanide from deliquescing and also seems slightly to 
stimulate its action. The whole mass should not occupy more than about 3 cms. 
of the length of the tube.- 

A further advantage of this method lies in the fact that when the cyanide becomes 
exhausted it can easily be removed and the tube recliarged ; anyone who has used 
the plaster of Paris and cyanide method of charging killing bottles is familiar with 
the difficulties and inconveniences of recharging, especially in the damp atmosphere 
of the tropics, which hastens the deliquescence of the cyanide. 

Ticks are easily collected by means of the forceps, though care should be taken 
in removing them, so as not to leave the mouth-parts embedded in the cuticle of 
the host. 

Lice are often hard to find, especially on birds, but experience will in time iiidicate 
the most likely parts of the body on which to search. 

\Yhen examining poultry and other kinds of birds better results will be obtained 
if a person is employed to hold the bird firmly in a convenient position wliile a careful 
examination is being made. 

A pair of small but sharp scissors often prove useful for the entire removal of a 
feather or feathers infested with lice. The specimens can afterwards be removed 
in the laboratory with a certainty and exactness seldom possible under field 
conditions. 

Parasitic Worm.s. 

Our investigations in connection with parasitic worms, carried out principally 
among domestic animals, have revealed a highly interesting field of almost unlimited 
.scope. A curious feature is the comparative rarity of tapeworms among the ordinary 
creole dogs. AVe have never encountered them during our jmt morteni examinations 
and only very rarely have the cast mature segments been observed. 

The determinations have in all cases been made by Mr. H. A. Baylis, Department of 
Zoology, British Museum. Unfortunately, in some cases the specimens were not 
sufficiently well preserved to allow of a certain identification, A number of other 
^orms have been collected from various hosts, but owing to the present European 
conditions we have been unable to get them identified. 

(C288) S'2 
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Class NEMATODA. 

Family Filaridae. 

Fihria cervim, Duj. A single specimen of this parasite was obtained from the 
abdominal cavity of a cow at the Georgetown Abattoir. It does not appear to be a 
common species. 

Filaria physalura, Bremser. Some splendid specimens of this large worm were taken 
from the Collared Kingfisher (Ceryk torqmla), a large bird of common occurrence. 
Several specimens were taken from the connective tissue about the neck, while the 
heart was enveloped with a large specimen which had coiled itself tightly aroiuni 
this organ. We are indebted for this specimen to Mr. M. A. de Freitas, who secured 
it while on a collecting expedition in the upper reaches of the Demerara Eiver, 

Fihriu wmitis, Leidy. It would probably be a difficult matter to find a creole 
dog over two years in age which does not harbour this parasite. Dogs about two 
years old generally possess at least one adult worm in the heart itself or hi the 
pulmonary artery. In old dogs a thick tangled mass of the worms is often found 
in these organs, which would appear to choke them completely. However, the 
presence of this parasite seems to have but little effect on the general well-being of 
the dog. Imported dogs seem to thrive and are not rapidly killed by this worm as 
has been reported from China. The mosquito, Cnlexfatigans, Wied., is the probable 
vector of the disease. 

Filarui sp. Large numbers of a filarial worm were taken from the body cavitv 
of the White-breasted Swallow {Tachycimta albiventris). Poor preservation of the 
specimens rendered an exact determination impossible. 

Family AvSCARIdae. 

Ascaris megdocepJiah, Cloquet, One specimen of this large worm was obtained 
from a horse after the administration of a purgative. 

Family Strongylidae. 

Ankylosbma sp. A common species, resembling A. ceylankum, Loos, in the 
intestine of most dogs. As many as 15 of these worms have been taken from 
one dog. 

Pkysaloptera ? praeputialisy Linst. An exceedingly common parasite in the 
stomach of most cats. From i to 12 of these worms are usually found firmly attached 
to the stomach w'all. Lutz has recorded the occunence of this parasite in Brazil 
in the .same host. 

Class PLATYHELMINTHES. 

Dicorcelium sp., near D. hnceatim, Stiles & Hassall. This parasite seems to be 
extremely prevalent among cats in the colony. At times the liver will be found to 
be ver}^ heavily infested, while in other cases only a few flukes will be found. 

Class CESTODA. 

Moniezid expansa, Rud, This species was taken from a pig at the Georgetown 
Abattoir. It is not normally a parasite of the pig, but it is possible that in some 
manner or other the worm as excreted from its original host may have been consumed 
by this animal, as pigs arc notorious eaters of all kinds of refuse and filth. 
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Class ACANTHOCEPHALA. 

Echmrynck'US gigas, Goeze. This appears to be a common inhabitant of the small 
intestine of pigs in British Guiana ; miinerous specimens have, on vaiions occasions, 
been obtained from pigs slaughtered at the Georgetown Abattoir. 

Class ARACHNIDA. 

Order ACARINA, 

Family Ixodidae. 

In British Guiana all kinds of hvc- stock are attacked by various species of ticks, 
which are in many cases directly responsible for a very considerable annual financial 
loss. Preventive measures, such as dipping, are quite unheard of and the presence 
of these pests is universally regarded with the utmost indifference. 

A rgas persicus, Wald , This tick is a common inhabitant of fowl-honses throughout 
the Colony, and the larvae are to be found on most varieties of poultry. The larval 
stage of this tick is known locally as “ Nimbles.” 

Rhipicephalus sanguineus, Latr. One of the commone.st external parasite of dogs. 
All stages of development may be found on this animal. Between the digits and 
within the ears are favourite points of attachment. 

Margaropus amiulatus var. australis, Fuller. Flourishes on all kinds of cattle. 
Steers that have been in the pastures for a few months soon become heavily infested 
and thereby loose weight and condition. Instances have been observed where several 
ticks have attached themselves to the eyelids and engorging there caused intense 
irritation. The death of a calf through tick infestation is not uncommon. The 
institution of properly constructed dipping or spraying contrivances would hand- 
somely repay the initial outlay. This tick has a number of other hosts, including 
the common toad or " Crapaud ” {Bufo 7mnnusY 

Amblyomma cajeAinense, F. Locally known as the Balata Tick. In certain districts 
of the coasLlands, usually near the rivers or creeks and also \sdthln the forest area, 
this tick is commonly met with as a parasite of man. In these infested areas after 
traversing but a few miles as many as a dozen of these ticks will often be found 
attached to different parts of the body. Unless carefully removed an irritating spot 
is left which will prove troublesome for some months. 

An}hlyomma humerale, Koch. This tick has been twice taken from turtles and on 
both occasions some distance inland. The points of attachment are the softer and 
unarmoured parts of the head and neck, especially about the eyes and mouth, borne 
24 specimens were taken from a single turtle. 

Amblyomma dissmik, Koch. This species is a common parasite of cold-blooded 
animals, such as toads, lizards, and many varieties of snakes. It is widely distributed. 
The ordinary toad {Bufo marinus) invariably bears several specimens attached to the 
head immediately between the eyes and occasionally on the back. These ticks are 
especially numerous after the heavy rainy seasons in January and usually again in 
May, A single engorged specimen fully half-inch in diameter was on one occasion 
taken from a Salampenta (Turpinamhis nigropitnciaius). We have also taken this 
species from the Iguana (Iguma tubercuhta). 
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Class HEXAPODA. 
Order DIPTERA, 


Family Tabantdae. 

Within the coastal region the Tabanidae are of common occurrence, though thev 
are chiefly composed of large numbers of a few common species. Within the foiest 
areas, however, these coast-land species seldom appear and their place is taken bv 
numerous other species, some of which are comparatively rare. According to infor- 
mation received, the savannah land? near the Brazilian border are particularly rich 
in Tabanidae, but up to the present no opportunity has occurred for collecting or 
making definite observations within this area. 

The common species of Tabanidae that attack live-stock on the coast-lands belong 
to the genus Tahanus~T . trilineatuSf Latr., T, senior, Wlk., and T. semisordidm, 
Wlk. ; of these T. trilineatus is possibly the commonest and most widely distributed. 



Pisf. 1. Pupal aster of Tahanus lieserins, Walk., ^ : 
lateral and posterior aspects. 

The numerous muddy trenches and ditches that are necessary for drainage purposes 
all over the coastal area, and more especially in the cultivated portions such as the 
sugar estates, provide very suitable breeding places for these flies, but very little is 
known! of their life-histories ; a wide and fascinating field for research is thus 
presented. 

The egg-masses of T. semisonlidus, Wlk., have been observed to be deposited on 
the leaves of aquatic grasses and in some instances on the leaves of young rice plants. 
They are laid in a neat little bundle consisting of some 20 or more cigar-shaped shining 
black eggs adhering to one another and to the leaf surface. 

The larval and pupal stages of T. d^sertus, Wlk., have been observed by us. 
Numbers of the larvae were found in a damp accumulation of sweepings situated at 
the end of a drain leading from a large cattle pen. Several of these laivae were 
secured and kept in the laboratory under frequent observation. Although supplied 
with a qiiantitv of suitable food the largest larva eventually consumed its companions 
and pupated. After 16 days a female Tabanus desertus emerged. 
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A recent outbreak of Mai de Caderas {Trypanosoma equinum) amongst the sugar 
|ilantatioii mules was in all probability propagated by biting flies, and most oi the 
common species of Tabanidae and other biting flies, such as the well-known Stomoxys 
cokitrans, L., were observed to feed freely on mules afflicted by this deadly equine 
disease. 

The principal enemies of Tabanidae are several species of the large predaceous 
wasps belonging to the Bembecinae. These, owing to their characteristic yellow and 
black coloration and fierce habits, have received the pecuhar Creole name of “ Cowfly 
tiger.” On the coast-lands the commonest species are Mmedula signata, Latr., 
M. punctata, Lep., and M. snrinamensis, Dahlb., while In the forest area the formidable 
M. panikerina, Handl, is frequently met with. Bemhidula discisa, Tasch., and 
Bmhidida mrkgata, 01, are also encountered in this region. 

Wherever Tabanidae occur, large numbers of these wasps will be observed to be 
active, especially round cattle and mules when in the pastures. Despite the loud 
buzzing flight and active darting movements of their eneiiiies, the Tabanidae seldom 
display any concern at their presence, though they take good care to choose those 
portions of their host least exposed to the raanoeuvres of the wasps. They arc 
always more numerous on sandy soils, which provide greater facilities for their 
tiesting habits. 

The Asilid fly, MallopJiora calidus,'E., is also an occasional enemy of Tabanidae in 
the coastal area ; owing to its size however it is capable of attacking only the 
smaller species. 

Dkranomym cervus, Wied. A not uncommon species in some of the interior 
districts. Readily attacks man. 

Chrysops tristis, F. This is a common species and is widely distributed throughout 
the coastal region, it is occasionally met with in the forest area. It has a very 
distinct tendency to attack man, and owing to its stealthy method of approach, the 
first indication of its presence is usually the sharp pain caused by the insertion of its 
proboscis, generally in some exposed part of the back of the neck. It is a shade- 
loving species and is most active during the early morning hours and at eventide. 

Chrysops costata, F. Only met with in certain districts where the soil is of a sandy 
nature and in the proximity of large areas of fresh water. It has the same tendency 
to attack human beings as C. tristis and has much the same method of approach. 

Chrysops fulviccps, Wlk. Apparently only encountered in the forest area, and 
nothing is known of its habits. 

Bolbodimyia hicolor, Big. Apparently an uncommon species. One specimen 
was taken while attacking man in the North West District. 

Lepidoselaga crassipes, F. One specimen of this handsome fly has been taken 
on the coast-lands while attacking man. 

Diachlorus scutdhtus, Macq. (fig. 2), D. podagricus, D. curvipes, F. These 
three species at certain times of the year are extraordinarily abundant, and during 
these periods they become a most obnoxious pest, owing to tbeir persistent and 
bloodthirsty attacks on human beings. Their habitat is in the forest areas, especially 
near the rivers in the North-West District. 
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Bkhehcera damicarnk, F. This fly has a distinct partiality for the blood of human 
beings and has much the same method of attack as Chrysops. It is found only within 
the forest area. 

Dichekcera testacea, Macq. Within the forest area this is a common species and 
will readily attack man. Its bite produces considerable local irritation and swelling. 

Tahanus senior, Wlk. This fly is much like T. semisordidiis, Wlk., in appearance 
and habits, and in the field they may easily be mistaken for one another. T. senior 
is commonly found about stock of all kinds in the pastures throughout the year and 
is a particularly voracious and bloodthirsty species. It is capable of inflicting a 
severe wound with its large and lancet-like proboscis, and instances have been observed 
where the repeated wounds caused by this species have caused the legs of mules 
and cattle to bleed freely. It has a very rapid and noisy flight, but when once 
settled down and feeding it is easily captured and may even be picked off by hand. 
No instance has come under observation of its attacking human beings. 



Fig. 2. Viachlcrus scukllaius, Mcq. X o. 

Tabams semisordidiis, Walk. Has the same habits as the previous species, the two 
frequently occurring together. 

Tabamis impressus, Wied. In size this is slightly larger than the two previous 
species and has much the same appearance, but it is of rarer occurrence. It appears 
to be widely distributed, and on several occasions has been known to attack man. 

Tabams imponens, Wlk. Only one specimen of this fly has been captured and 
nothing is known of its habits or life-history. 

Tabanus trilineatus, Latr. The common Tabanid of British Guiana, and it appears 
to be distributed over both the forest and coastal area. It is not so voracious as 
T. semisordidiis and specimens are usually captured while resting on foliage. No 
instance has been observed of its attacking human beings. It frequently is attracted 
to artificial light. 

Tabanus desertus, Wlk. (fig. 3). The feeding habits of this fly have never been 
observed, though numbers have been collected from time to time. It appears to be 
a peculiarly inert species and is attracted by artificial light. 
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Tahanus caiennensis^ F. This species is very occasionally met with on the coast* 
lauds while attacking stock. In some of the interior districts it is common and readily 
attacks man. 

Tahamis leucaspisj Wied. Of rare occurrence within the forest area, where it has 
been observed to attack man. 

Tabanus ochroleiicus, Mg. This peculiar Tabanid is frequently taken in human 
habitations, being attracted there by artificial light, it has been known to attack man. 

Tabanus trifascia, Wlk. Closely allied to T. Irilineatns and with very similar habits, 

Tabams oculus, Wlk. One specimen of this insect has been taken in the interior 
districts while attacking man. 

Family Anthomyidae, 

Mydaea pici, Macq. The larvae of this fly are subcutaneous parasites of birds, 
such as the Kiskadee {Pitangus sulphuratus) and the Twa-Twa Slave {Aryzobonis 
torridus) on the coast-lands. 



Fig. 3. TcMniis (ksertus, Walk,, 9, X “1- 


Family Muscidae. 

Stomoxys calcitrans, L. In all parts of the coastal area and in many of the inhabited 
areas of the inland regions this fly is of common occurrence. About stables in 
Georgetown, and particularly about the mule stables and compounds on the sugar 
estates, numbers of these flies are continually active, more especially in the early 
uioriiing and evening hours. In the absence of other food supplies it will readily 
attack human beings and often proves most irritating. No decided increase in its. 
numbers has been observed at any special season of the year. 

Family Hippoboscidae. 

A number of these flies are known to infest differeiit kinds of birds and some 
nianimals, but their activity, and the manner in which they quickly leave their 
host at its death, renders their capture extremely difficult. 

^incUa maura, Bigot. Frequently found on domestic pigeons. 
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Order SIPHONAPTERA, 

Family Sarcopsyllidae. 

Dermatophilus ])ene(rans, L. This well-known species is widely distributed over 
the Colony. They are known locally as Jiggers or Chigoes, 

Family Puucidae, 

Cienocepkdus felis, Bouche. Probably the commonest species on the coast-lands. 
It is the common flea of domestic cats and dogs and occasionally attacks man. 

Order RHYNCHOTA, 

Family Cimicidae. 

Cimex kemiptera, F. (rotundatus, Sign.). This species is the common bed-bug 
•of British Guiana. 

Order ANOPLURA. 

Family Pedtculidae. 

Pediculus capitis, de Geer. A parasite of Negros, East Indians, etc., in the Colonv. 
'The colour varies slightly according to the host. 

Pediculus hunmnus, L. This species is not nearly so frequently met with as the 
former. It has been collected solely from East Indians. They are much Hghter in 
nolour than P. capitis, being a whitish grey. They are known locally as “ ivhite 
lice ” and are said to be most voracious in their habits. 

Phthirius pubis, L. Is found as a parasite of all the different races inhabiting 
British Guiana. 

Family Haematopinidae. 

Haematopims eurysterms, Nitzsch. Collected from cattle on the coa.st-lands. 
It is the common cattle louse. 

Haematopims tubercuhtus, Nitzsch. This species was collected from imported 
Indian buffaloes, which apparently are the only hosts in British Guiana. 

Haemtopims suis, L. Very common on pigs. It was collected several times 
on these animals at the Georgetown Abattoir. 

Order MALWPHAGA. 

This order is well represented in British Guiana. From the economic standpoint 
the presence of ill-kept and overcrowded fowl-houses and pigeon-lofts and pens of 
a like character for sheep and goats accounts largely for the abundance of these 
parasites and for their wide distribution among domestic animals. 

Some species of birds in the wild state appear to be heavily infested with lice- 
w^hile others again are almost entirely exempt. 

Family Trichodectidae. 

TricJwdectes pibsus, Gieb. On donkey {Equus asims). 

Trichodeebjs climax, N. On goat {Capra hircus). 

Trickodectes sphaerocephalum, N. On sheep [Ovis aries). 
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Family Philopteridae. 

Philopterus brevifomis, Kell. & Kinv. From Progne chaJgkka. the common 
swallow of the coast-lands in British (luiana. 

Philopterus duplmtus, Piag. From Ceryle (orqiiafo, a common species of King- 
fisher on the coast-lands. 

philopterus obscunis, Gieb. From Posirhaoius sombiUs, a common species of 
jjiiail-eating Buzzard, and also from a Peacock {Paco cristatus) in the Botanic Gardens, 
(fcorgetown. 

Degeeriella sp. From the White-breasted Harrier Eagle (Heyp?bfheres carhiniuun) 
and Rosirhamus sociabilis. 

Paragoniocotes abn'Ormis, Kell, From a small undetermined species of coast-laud 
parrot. 

Family Goniodidae. 

Goniocotes curtus, N. From Ophthoconius crisfatiis, the well-knoMU Hoatzin or 
C'anje Pheasant. 

Goniocotes gigas, Taschb. ( abdommdis, P.). Parasite of cliickens {Gnihfi domes- 
ticHs) and turkeys (Meleagris domestica). 

Goniocotes hologasler, N. From pigeons (Columha domeslm) and guinea-fowls 
(yumida meleagris). 

GonMes dissimilis, N, From chickens and turkeys. 

Ooniodes compar, N. From pigeons. 

Goniodes paimis, L. From a Peacock (Puvo cristatus) in the Botanic Gardens, 
Georgetown. 

Goniodes stylifer, N. From turkeys. 

Family Lipeuriuae. 

Lipemiis assessor, Gieb. From Rostrhamus sociabilis and Cafkartes perniger. 

Lipeurus bacuhs, N. From pigeons. 

Lipeurus kucopygus, N. F rom Blue Heron. 

Lipeurus pohjtrapezius, N. From chickens. 

Lipeurus squalidus, N. From Muscovy duck and Herpetotheres cacJihmms. 

Lipeurus variabilis, N. From chickens, guinea-fowd and turkey. 

Lipeurus sp. From the Blue Gaulding [Florida coerulea). 

Family Menoponidak. 

^lemcanthus sp. From Rosirhamus sociabdis. 

Menacanthus sp. From Opisthocom us crisiatits. 

Mempon biseriatum, P. From turkey [Meleagris domestica). 

Menopon palBrnn, N. From Gallus domestica, Numida meleagris, and Meleagris 

dmiestka. 

Menopon macropus, Gieb. From Crux alector. 

Myrsidea rustm, N. From Progne chahjbdea. 
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ColpocepJmlum dmimile, Piag. From RostrkamU’S sociahilis, and also from the 
Caraow {Aramm scolojxicms), 

Colpocephahm sp., near imprtmum, N. From a Chow (Butorides striata) and 
Blue Heron. 

Colpoceph/iUm macuhlum, Piag. From the Brown Caracara Hawk (Polyhorus 
cJieriway), Her pefotheres cachinnans, Rostrhamus socmhilis, and the Gory-headed 
Kiskadee or Tyrant Bird {Tyrannus mhnckolicus). 

Colpocephalum phaeostomum, N. From Pavo criMatiis in the Botanic Garden;^, 
Georgetown. 

Colpocephalum sp. From Pavo cristatus, 

Colpocephahm, N. From Columha domestka. 

Family Physostomidae. 

Physosfomum angnlatum, Kell. From Tyranmis mehncholiciis. 

Pliy.mtomum sp. From Polyhorus cheriway. 

Family Laemobothriidae. 

Laemobothium opisthocomi, Cummings. From Hoatzin (OpistJioconms crislatus), 

iMenwhothnum sp. From Caraow [Aramus scolopaceus). These birds are always- 
heavily infested with this species. 

Family Gyropidae. 

Gyropm ovalis, N. From guineapigs (Cavia porcellus), 

Glirieola gracilis, N. From guineapigs. 
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ON THE GENUS PHLEBOTOMUS~Fart III. 

By Professor R. Newstead, F.R.S. 

Phlebotomus major, var. chinensis, var. n. 

This variety differs from the description of P. major given by Annaudale* by 
the relatively greater length of the proximal segment of the superior claspers, and, 
also in the male, in having the second, third, and fourth segments of the palpi 
of equal length. There are also slight colour differences in both sexes, but little 
importance can be attached to such a variable character. 




Fig. U Phkboiomus major var. chinensis, ^ewst. ; a, wing of q, X <8; 
by genital armature, X 100 ; bi, superior claspers, X 450 ; 
c, wing of X 78. 

0 .—Abdominal hairs more or less erect dorsally ; those at the sides recumbent ; 
colour variable : dull greyish to bright golden ochraceous or similar to those in 
P. pajKitasii, Scop, Costal hairs either of the same colour as those on the rest of 
the wing and body or smoky brown. Third segment of the antennae reaching to 
the tip of the proboscis; geniculated spines present, those on the seventh to twelfth, 
inclusive, relatively very short. Palpi with the second, third and foiiith segments 


* Records Ind. Mus., iv, p, 46. 
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equal in length ; fifth very long, about two-and-a-half times as long as the fourth, 
and more slender than the others. Wings (fig. 1, a) slightly narrower than those 
of the female. Genital armature (fig. 1, 6, with the proximal segment of the 
superior claspers nearly four times the length of the last, free, abdominal segment ; 
spines of superior claspers (fig. 1, 6^) slightly spathuliform ; tips of inferior claspers, 
extending beyond the mid articulation of the superior claspers. 

Length, 3'3-3‘5 mm. ; wing : length, 2 mm. ; greatest width, 0*6 mm. 

Arrangement of abdominal hairs similar to that in the male ; the hairs gcnerallv 
much darker than those of the other sex, more especially so are those on the costa 
of the wing. Third segment of the antennae reaching to the middle of the proboscis. 
Palpi with the second, third and fourth segments subcqual ; fifth about two-and-a- 
half times as long as the fourth. Wings (fig. 1, c) slightly broader than those of the 
male. Abdomen markedly attenuated distally ; the inferior appendages beinv 
separated from the superior pair by a space equal in length to the width of the 
segment to which they are attached. 

Length, mm. ; wing : length, 2 '2 mm. ; greatest width, 0’75 mm. 

China : Wo Fu Su Temple, We.stern Hills, Peking, 1-6 . vii . U ; Ting Chou, 
twelve miles E. of Peldng, ? 1914 {Dy. E. A. Bolt). 

Phlebotomus sp. 

Five examples, all females. A relatively robust and a very dark-colouied species 
with all the abdominal hairs recumbent. This may ultimately prove to be new and 
undescribed, but males are needed and pairs taken in coitu are a special desideratiini. 

China : Wo Fu Su Temple, Western Hills, Peking, 1-6 . vii . 14 ; Ting Chon, 
near Peking, ^ 1914 {Dr, K A. Bolt), 

June 22nd, 1916. 



notes on COCCIDAE occurring in the SEYCHELLES ISLANDS, 
WITH DESCRIPTIONS OF NEW SPECIES, 

By E. E. Green, F.E.S., F.Z.S. 

The new species, described below, have been received from Mr. R. Dupont,. 
Superintendent of Botanic Stations in the Seychelles. 

Aspidiotus (Chrysomphalus) ansei, sp. nov. (fig. i). 

Female puparium irregularly circular or broadly ovate ; flattish or moderately 
convex. Very pale brownish ochreous, semitransparent ; pellicles darker, centrai.. 
Diameter averaging 1-45 mm. 

Male puparium smaller and more distinctly ovate ; pellicle nearer one extremity. 
Length 1 mm. 



Fig. 1. Aspidiof'ws Green, sp.n.; 
pygidium of adult X 280. 


Adult female broadly rounded in front, narrowed and bluntly pointed behind, 
^largins of abdominal segments moderately produced. Pygidium (fig. 1) with six 
^ell developed prominent rounded lobes, the median pair indented on each side, 
the two lateral lobes more conspicuously indented on the outer side. Squames 
long and deeply fimbriate : two in each of the median and first lateral spaces, three 
111 the second lateral space, and three beyond the outer lateral lobe, followed imme- 
diately by a stout marginal prominence, beyond which the margin is slightly cristate 
a short distance. Spines few, small and inconspicuous, Paraphyses, four on 
^ch side, elongate, conspicuous. Anal orifice near the extremity. Circumgenital 
^^iids in four groups : upper laterals with 3 to 4 pores, lower laterals with 2 to 3. 
^^f'l ^^rsal pores in two series on each side. Numerous long slender ducts communi* 
with the dorsal and marginal pores. Length, 1 mm. 
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Nymphal pellicle indented at each side between the cephalic and thoracic areas, 
Pygidinm with five conspicuous elongate paraphyses on each side. Length, 0-C5 
toO'7 mm. 

Crowded on fronds of Com mcifera. Anse aux Pins, Seychelles. 

^ymnaspis grandis, sp. nov. (fig. 2). 

Female puparium (fig. 2, a) consisting of the naked nymphal pellicle, which is 
approximately hemispherical, jet black and highly polished. Diameter, fa mm. 




Fie 2. fivmKfflspisjratKiM. Green, sp.n.; a.group ofpuparia, nat. sue, 
® t, addt ?, X 30; c, pygidium of adult ?, X 280; 

d, posterior margin of nymphal pellicle, X ioo; 
fi, posterior margin of embryonic larva, X 280. 


Adult female (fig. 2, b) circular, the pygidium slightly projecting. Kostrum large 
densely chitinous. Pygidium (fig. 2, c) with postenor margin quite simple, de^^ 
of lobes, spines or processes of any kind : a moderately deep 
indentation. Anal orifice near the extremity. Genital onfice covered by a chit ^ 
fold There are no circumgenital glands or pores of any kind. Diameter o 


(under compression) 1*25 to 1*5 mm. ^ • l , r dv 

Posterior extremity of nymph (fig. 2, d) with four small simple lobes uduc sca*^ 
project beyond the margin but are extended inwards, disposed 
Outside the lobes, on each side, are two large, deep and conspicuous cle 
probably represent modified marginal pores. 
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Posterior extremity of embryonic larva (fig. 2, e) with two lobes, on cacli side of 
which is a single deep cleft. Length of embryo, 0‘5 mm. 

On fruit of '' Coco de Mer ” (Lo<hicm sechelkri^)n), Praslin, Seychelles. 

Lepidossphes duponti, sp. nov. (fig. 3). 

Puparium of female (fig. 3, a) ochreo\is browii to dark brown, Lhe older (and 
darker) examples have the median longitudinal area flattened or c\tu slightly concave, 
the depressed area bordered on each side by a more or loss well marked ridge which 
is usually of a deeper colour than the other parts of the scale. Outside this ridge 
the sides fall away sharply and then expand into a naiTow flattemni iiuirgin. Otljcr 



Pig. 3. Lcpido!<u-pkcs dupoiiii, Creen, sp. ii. ; a, puparium <'f X 15; 
b, pygidium of adult 2, X 280. 

examples do not show this marked depression, but the darker lateial bands are 
indicated. The form may be approximately straight, or variously curved and 
contorted. Length, 2 '5 to 3 mm. Greatest breadth approximately 1 mm. 

Male puparium paler, with traces of lateral darker bands : no median depression. 
Length, 1'5 mm. 

Adult female of normal form : broadest across the base of the abdomen. Lateral 
margins of abdominal segments moderately producei]. Marginal area of metathorax 
and abdomen with numerous small dorsal pores which arc more thickly disposed 
on the first two segments of the abdomen. Pygidiunr (fig. 3, b) with well developed 
median and first lateral lobes, the latter being duplex, the inner lobule large and 
broadly expanded, the outer lobule small and narrow. A broad cristate prominence 
on each side, shortly beyond the lateral lobes. Pointed tubular squames in the usual 
(C288) ^ 
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positions. Circumgenital glands in five groups : median group witli from 3 to 5 
pores (usual number 4), upper laterals 6 to 9 (average 8), lower laterals 7 to 8 
(average 8). Length averaging 1’25 mm. 

On leaf stalks of Coconut Palm. Silhouette, Seychelles. 

The species is characterized by the exceptionally large inner lobule of the duplex 
lateral lobes, which equals the median lobes in size. I am not sure if the depression of 
the female puparium is a normal character, or whether it has been caused by 
pressure between adjacent leaf stalks. It was noticeable that the flattened examples 
were grouped at the lower end of the stalk. 

Since the publication (in Trans. Linn. Soc. Lond., xii, part 2, p. 197, 1907) of a 
list of CocciDAE occurring in the Seychelles, the following species have been identified 
in collections received from Mr. Dupont 

Lecanium mangiferae, Green : on Cinnamon and imported Mango plants. 

As]Miotm dktyospermi pinmlifera, Mask. : oh Jasminum, Thunbergiaj Pmidanm 
and Coconut. 

Aspdiotus hromliae, Newst. : on Pine-apple plants. . 

Aspidiotus anse% Green : on Cocos nmifera. 

Ischmspis fiUfomis, Dougl. : on Oil Palm. 

Gymmspis gravdiSf Green : on Lodoicea (Coco de Mer). 

Parlatoria pergandei, Comst. : on Thunbergia, 

Lepidosaphes duponti, Green : on Cocos nmfera. 

The list of species recorded from these islands is still a very small one, and the 
number of genera represented is extraordinarily poor. It includes Icerya (1 sp.), 
Asterolecanium (2), Pseudococa/s (2), Pulvinaria (2), Ceroplastes (1), Vinsonia (!}; 
Lecanium (7), Chionaspis (1), Hemichionaspis (2), Diaspis (1), Aspidioius (8), Lepi- 
dosaphes (4J, hckmispis (1), Gymnaspis (1) and Parlatoria (1) ; a total of 15 genera 
and 35 species only. Such widely distributed genera as Orthezia, Antonina, Erio- 
coccus and Fiorinia, are as yet unrepresented. 



A new weevil attacking PINE-APPLES IN JAMAICA. 

By Guy A. K. Marshall, D.Sc., 

Director, Imj)erial Bureau ofEnlomology. 

Mr. A. H. Ritchie, Government Entomologist of Jamaica, has recently sent home 
specimens of a large black weevil which he has found doing serious damage to pine- 
apples in that island. The insect proves to be a new species of Mdatnasius, of the 
sub- family Calandrinae, and I have much pleasure in naming it after its discoverer. 

Metamasius ritchiei, sp. nov. (%. i). 

Colour uniformly black, without any scaling, hairs or bloom; the prothorax 
rather shiny, the elytra duller, the metasternum and the middle of the venter very 
shiny. 




Fig. 1 . Metamasius ritcJiiei, Mslil, sp. n., (? ; a, dorsal view; 
h, side view of head; c, liind tibia. 

^.—Head shiny, with very small scattered punctures, its outline not continuous 
with that of the rostrum (fig. 1, h) ; the distance between the eyes above slightly 
greater than usual, the space between them beneath with a very shallow triangular 
impression. Rostrum stout, strongly curved, longer (across the curve) than the 
front femur and shorter than the prothorax, thickened at the base, then very gradually 
narrowing to near the apex and widening again slightly ; the whole surface rather 
shiny and with small scattered punctures throughout, a small round fovea in the 
middle of the extreme base and a short faint central stria between the antennae ; 
the mentum convex and rather prominent, so that the rostrum is markedly deeper 
the apex. Antennae with the funicle nearly as long as the scape, the two basal 
joints equal, 4 to 6 subequal and about as long as broad ; the bare triangular portion 
of the club (as seen from the broad side) with its lateral edge longer than the apical, 
^hich is rounded, the pubescent terminal portion almost semicircular. Prothorax 
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a little longer than broad (7 : 6), the sides almost parallel from the base to the middle, 
thence narrowing in a curve and with a well-marked subapical constriction, the 
basal margin with a rather pronounced median lobe, bordered by a distinct carina 
which is not continued beyond the lobe ; the upper surface quite flat with very 
minute scattered punctures, except along a nanow central line in the basal half 
and a few coarser punctures at the extreme apex of the basal lobe. ScuteUum laticet- 
shaped, impunctate, deeply hollowed at the base to receive the prothoracic lobe. 
Elytra much longer than the prothorax (12 : 7), broade.st at the shoulders and very 
gradually narrowed behind, striae 1 to 6 narrow' and impunctate, wider and deeper 
at the base, the outer striae with rows of small shallow punctures becoming finer 
and shallower at the base, the intervals almost flat, with minute irregular punctures. 
Sternum : the prosternum coarsely punctate, except tlie space between and behiini 
the coxae, which is impunctate, the punctures diminishing tow^ards the sides ; the 
inter-coxal piece of the mesosternum impunctate, the remainder and the side-pieces 
mth shallow separated punctures ; the metasternum very shiny and with very minute 
scattered punctures, the side-pieces more opaque. Venter in the middle similar to 
the metasternum, but with the punctures a trifle more evident and becoming mudi 
stronger towards the sides, the last segment with a shallow depression at the apex 
containing coarse confluent punctures. Legs with fine scattered punctation ; coxae 
with a .small tuft of reddish hairs ; the femora wuth a few^ minute hairs on the lower 
surface ; the tibiae wuth two carinac on the low'cr edge each bearing a fringe of hairs, 
those on the mid tibiae short, on the front pair longer, on the hind pair short with 
a conspicuous tuft of long hairs in the middle (fig. 1, c), 

$ unknown. 

Length (excluding rostrum), 19’5-20'r) mm. ; breadth, 7-7 '5 mm. 

Jamaica : Above Rocks District {A. IL Ritchie). 

Although this insect has a somewhat different appearance from that of any other 
species of Mclamasius, it presents all the essential characters of the genus indicated 
by Mr. 0. C. Champion (Biol. Cent. Amer., Ins. Col. iv, pt. 7, p. 103). It lacks the 
characteristic torpedo-like shape ; the prothorax is broader and flatter than in the 
other species, the basal lobe is more pronoimced, and the restriction of the basal 
carina is peculiar, for in all the other forms it extends almost or quite to the posterior 
angles ; and finally, in the normal species the mentum has a shallow longitudinal 
impression. 

Mr. Ritchie states that all the pine-apple growers are agreed that this weevil made 
its appearance in the district, which is one of the best pinc-producing areas in flie 
island, about four years ago, and has grown steadily w^orse until this year, when it is 
estimated that 75 per cent, of the pines have been lost. As a rule, plant pines are not 
attacked, and it is principally ratoon pines that are damaged, only one ratoon crop 
being growm. According to M**- Ritchie’s observations the plants may be attacked 
at various points. Sometimes the root stock is bored, or again the fruit stalk is 
hollowed out and collapses ; a favourite place of attack is the junction of the fruit 
and stalk, when the grub proceeds into the fruit and riddles it, or the heart may be 
attacked before the pine-apple has shot above the leaves. 

In addition to the black w^eevil Mr. Ritchie found numerous specimens of a brown 
weevil, Metamasius sericeus, Oliv., but he is of the opinion that presence of 
species is merely secondary, it being attracted from the surrounding bananas by the 
decaying pines killed by ill riichki. 
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COLLECTIONS RECEIVED. 

The thanks of the Imperial Bureau of Entomology are due to the following 
gentlemen, who have kindly forwarded collections of insects (between 1st January 
1916 and 31st March 1916) 

Dr. W. M. Aders : 2 Muscidae and 4 tubes of intestinal worms ; from Zanzibar, 

Mr. C. Beeson, Imperial Forest Zoologist: -about 700 Chalcids ; 19 Braconidae 
and their cocoons ; and 2 Proctotrupidae ; from Dehra Dun, India. 

Mr. G. E. Bodkin, Government Economic Biologist 16 Diptera ; 45 Ants ; 
33 other Hymenoptera ; 31 Coleoptera ; 2 Moths ; 4 Planipennia ; 17 Rhynchota ; 
21 Odonata ; 15 Orthoptera ; 4 spiders and a number of worms ; from British 
Guiana. 

Mr. M. T. Dawe 2 imagines of the fly Dematobk hommk and 1 Sarcophaga fly 
bred from a Locust ; from Colombia. 

Mr. d’Emmerez de Charmoy, Government Entomologist : -4 Coleoptera ; frimi 
Mauritius. 

Division of Entomology, Pretoria 14 Coleoptera ; from South Africa. 

Director, South African Museum 5 Moths ; from South Africa. 

Mr. P. R. Dupont, Curator of the Botanic Station 50 Coleoptera and a number 
of Coccidae ; from the Seychelles. 

Mr. C. French, Jr., Government Entomologist :~A number of Coccidae; from 
Victoria. 

Mr. C. C. Gowdey, Government Entomologist :~2 Culicidae ; 37 other Diptera ; 

3 species of Thysanoptera ; 10 Braconidae ; 550 other Hymenoptera ; 967 Coleop- 
tera ; 16 Lepidoptcra ; about 100 Aphids ; 2 boxes of Coccidae ; 478 other 
Rhynchota ; 37 Orthoptera ; 1 tube of ticks and 1 tube of intestinal worms ; from 
Uganda. 

The Governor of Jamaica : — 18 imagines, 2 larvae and 4 pupae of Cosmopolites 
sordidus ; from Jamaica. 

Mr. P. L. Guppy : — 3 Hymenoptera ; 57 Lepidoptera and 3 cocoons ; and 
19 Scorpions ; from Trinidad. 

Mr. W. Harris, Superintendent of Public Gardens : -18 Cistelid beetles and 
9 Coleopterous larvae ; from Jamaica. 

Mr. G. F. Hill, Government Entomologist 4 Cecidomyiidae ; 5 other Diptera ; 
619 Ants, 32 larvae, and 32 pupae ; 1 Ants’ nest ; 3 Planipennia ; a large number of 
Coccidae ; 13 Cercopid bugs ; and 1 Mantid ; from the Northern Territory of 
Australia. 

Ur. W. A. Lamborn:— A large number of Glossim morsitans pupa-cases; 24 
other Dipterous puparia ; 42 other Diptera ; about 140 Chalcids ; 230 other Hymen- 
optera ; 116 Coleoptera ; 2 Coleopterous larvae ; 36 Lepidoptera ; 2 Chrysopidae ; 
ol Rhynchota ; 6 Odonata ; and 1 spider ; from Nyasaland. 
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Mr. S. Leefmans, Laboratorium von Plantenzeikten, Buitenzorg : — 31 Capsid 
bugs ; from Java. 

Mr. LI. Lloyd, Government Entomologist About 600 Glossim morsitans puparia 
and 6 larvae; 5 Bombyliidae and 3 larvae ; 153Chalcids; 65 other Hymenoptera ; 
from Northern Rhodesia. 

Mr. C. Mason, Government Entomologist:—! Asilid and Orthopterous prey; 
10 Tabanidae ; 2 Hippoboscidae ; 42 other Diptera ; 4 Braconidae ; O Coleoptera; 
34 Lepidoptera ; 9 Rhynchota ; 2 Forficulidae ; from Nyasaland. 

Dr. J. W. Scott Macfie 33 Culicidae ; 10 other Diptera ; 24 Fleas ; 1 Ant Lion ; 
a number of Coccidae ; 1 1 Spiders ; 2 Ticks ; 20 Mites and 7 Leeches ; from the 
Gold Coast. 

Prof. G. H. F. Nuttall, F.R.S. 17 Phlebotomus ; 2 Culexfryeri ; 1 beetle and 
2 Reduviidae ; from Mombasa. 

Mr. W. H. Patterson, Government Entomologist About 400 Thrips and a 
number of Coccidae ; from.the Gold Coast. 

Mr. A. H. Ritchie, Government Entomologist 6 Cosmj[>olites sordidus ; from 
Jamaica. . 

Mr. H. Scott : — 6 Coleoptera of two species ; from Nyasaland. 

Dr. J. J. Simpson:— 24 Tabanidae; 2,808 Glossina; 197 Hippoboscidae; 408 
other Diptera ; 542 Hymenoptera ; 359 Coleoptera ; 4 Ant Lions ; 228 Rhynchota ; 
146 Orthoptera and 51 Odonata ; from the Northern Territories of the Gold Coast, 

Dr. A. T. Stanton, Government Bacteriologist 104 Culicidae and 33 larvae ; 
and 14 other Diptera ; from the Federated Malay States. 

Mr. Robert Veitch :— 6 Diptera ; 1 Ant ; 8 Coleoptera ; 8 Lepidoptera ; 2 Tetti- 
goniidae and 1 spider ; from the Fiji Islands. 

Dr. H. Werkman, Government Medical Officer : — 44 Culicidae ; from Java. 

Wellcome Bureau of Scientific Research :— 67 Diptera ; 40 Hymenoptera and 
1 Beetle ; from Colombia. 

Dr. J. Y. Wood, W.A.M.S. 4 Tabanidae ; 70 Culicidae ; and 95 Glossim from 
Sierra Leone. 

Mr. Shin-ichiro Yamada :— 477 Culicidae ; from Japan. 
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.VOTES ON CULICIDAE, WITH DESCRIPTIONS OF NEW" SPECIES. 

By F. W. Edwards, B.A., F.E.S.> 

{PMisM by pemmim of the Trustees of the British Museum.) 

Genus Anopheles, Mg. 

A. (Coelodiaiesis) plumbeus, Hal. 

The life-history of this species has recently been fully described by Christophers 
(Ind. Jl. Med. Res., iii, Jan. 1916, p. 489) from larvae obtained in tree-holes in the 
neighbourhood of Simla. It is somewhat surprising that a species of Anopheks should 
have such a wide range, especially since tree-breeding mosquitos are usually more local 
ill their distribution than other kinds, I believe, however, that Christophers was 
perfectly correct in his conclusion that A. barmmsis, James, is the same species as 
A. plumbeus, Hal. 

I had on several occasions looked in vain for larvae of A. phmbeus in tree-holes and 
elsewhere, until in April last I succeeded in finding numbers of larvae, associated with 
those of Ocklerotatusgenicidat us (see below) in holes in beech trees at Burnham Beeches, 
Bucks. These larvae agree closely with Christophers’ description and figures, the only 
difference I can detect being that the " triradiate spines ” to which Christophers refers 
do not seem to be so strongly developed. 

The larvae were kept for a fortnight in the water in which they were found, together 
with some of the leafy debris which it contained, but they appeared to make no growth 
at all. The same was true of specimens which were isolated in tubes without debris, 
but ^vith small larvae of 0. geniailaius. After this lapse of time fragments of crushed 
Hies were added to the tubes and also to the main receptacle. All the Anopheles larvae 
at once clustered round and fed voraciously, some of them pupating very shortly 
afterwards. These experiments entirely confirm Christophers’ conclusion that the 
larvae depend mainly for their food upon insects which fall into the water of the tree- 
boles ; they do not appear to feed, as does 0. geniculatus^ on the vegetable debris at 
the bottom ; nor, it seems, do they attack these other larvae, although the latter 
were always present in the tree-holes in which I found A. plumbeus. 

According to Dyar and Knab, the larvae of the North American A. (Coelodmzesis) 
harkri prey upon those of A^ {Ochkrotatus) trisemtus (which is the North American 
lepresentative of 0. genicuhtus). From this difference of habit, as well as from the 
quite considerable larval differences shown by the figure in Howard, Dyar and Knab’s 
Qioiiograpfi, it seems probable that A, barber i is a distinct species from A, plumbeus. 
I have not however seen the American form. A . plumbetis is a common blood-sucker 

woode4 districts in this country, often biting in the daytime. 

There evidently may be at least two broods of A. plumbeus in the year, as I found 
young larvae in a hole at the base of a beech tree in Cassiobuiy Park, Watford, on 
21st August. In this case also the Anopheles larvae were associated with those of 

9^niculatus. 

Wt.Pl2/109. 1,000. 1.17. B.&F.Lt(l G.ll/l, 
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Genus Toxorhyxchites, Theo. 

Toxorhynchites refius, Tennent. 

Culex regim, Tennent, “ Ceylon,” p. 268 (1859), 

Megarhvnus immiseficors^ Tkeo., Mon. Cul. i, p. 225 (1901), 

Megarkimis gilesil^ Theo,, Mon. Cul. i, p. 227 (1901), 

Toxorhynchites inimmricors, Theo. et auct. (nee Walk,). 

The only description given by Tennent is “ one with a formidable hooked proboseix ’ 
but this is sufficient to identify the species, since apart from the rare and inconspicuous 
T. minimus it is the only member of the genus which is known to occur in Ceylon. 
Theobald also states that he has seen Thwaites’ specimens to which Tennent referred. 

Toxorhynchites subulifer, Dol. 

Megarkimis suhuUfer, DoL, Nat. Tijd. Ned. Ind., xiv, p. 382 (1857). 

Megarkimis mmisericors, Walk., Proc. Linn. Soc. London, iv, p. 91 (1860). 

On re-examining Walker’s types (from Celebes) I find they are distinct from tin* 
Oriental form which has been commonly known as T. inmisericors, and therefore this 
name could not be used even if C. regius had not been published a year earher. The 
chief points of difference are that in the Celebes species there are no lateral yelloAvish 
spots on the third and fifth abdominal tergites, while the fifth and sixth sternites are 
almost entirely purple, instead of being yellowish with a rather narrow purple stripe 
down the middle. There seems to be nothing in Doleschall’s description of M, suhulijei 
to distinguish it from T. immisericors, and as both were described from the Austra- 
lasian region it will probably be safe to assume that they are the same. By so doiii" 
the confusion will be avoided which would result if AValker’s name w'ere now used 
in a different sense from that in w'hich Theobald employed it. DoleselialU 
M, amboinensis is evidently a different species. 

Genus Aedes, Mg. 

After further study of both larvae and adults of a large number of species of the 
AHes group, I am now inclined to accept the view- of Dyar and Knab that it will be 
most convenient to include almost all these forms within the single genus 
. chiefly owing to the fact that there are so many intermediate forms, as regards the 
structure and length of the palpi and the shape of the scales, that any clear-cut 
division, even on unisexual characters, would seem to be impossible. The diversity 
of structure however is very much greater than it is in Anopheles, and it may therefore 
be justifiable to retain as subgenera some of the groups which have hitherto been 
regarded as genera. The number and exact limits of these subgeneia cannot be 
decided upon until the mosquitos of this group are more thoroughly known ; the 
following are rough definitions of the most important groups, but allow^ance inii^t 
always be made for annectent species. 

(1) Subgenus Armigeres, Theo. — Larval siphon without pecten ; tuft minute or 
absent. Claspers of male genitalia usually with numerous articulated spines, 
rarely only one. Male palpi always (so far as known) long, thin, without hair-tufe. 
Female claws always toothed ; middle claws of male usually equal. Dark specie' 
with dark legs and flat scales on the head and scutellum. 
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Omng to the larval and male genital structure this is perhaps the most distinct of 
the subgenera of the Ahks group, and were it not for the fact that I ca n find no definite 
(‘baracter to separate the females from Aedes I should prefer to retain it as a distinct 
terns. 

(2) Subgenus Steyomijui, Theo. -Larva : antennae short, cylindrical, without 
microscopic spines, the tuft minute and never more than two-haired ; frontal hairs 
always single ; comb-scales in a single row. Male genitalia : claspers with a single 
terminal or subterminal articulated spine ; side-pieces without apical lobes ; unci 
usually more or less brush-like or pectinate. Male palpi usually long, thin, and without 
hair- tufts ; quite short in two species {annidt rosins and (komoni). Female claws 
toothed or not. Female abdomen without ilistinct ccrci, the eighth tergite prominent, 
but not the eighth sternite. Usually ornate species, frequeiitly black and white, with 
coiispicUQUs white rings on the legs ; flat scales on head and scutelliuii. 

(3) Subgenus Oohkwtatns ( Arr. ) Edw,— Larva : antennae longer than in Steijoih y /a, 
usually more or less curved and tapering, and covered with microscopic spines ; tuft 
^ell-developed and nearly always many-haired ; frontal hairs usually multiple ; 
romb-scalcs nearly always in a triangular patch. Male genitalia very diverse, but the 
claspers with a single articuiated spine, which may or not be terminal. Male antennae 
with the vcrticillate hairs more numerous dorsally and ventrally. Male palpi usually 
long, with the last two joints somew'hat swollen, hairy and bent dowmwards ; in a 
fgw species (eatoni, etc.) only about half as long as the proboscis. Female claws 
almost always toothed. Female abdomen with distinct projecting cerci, except in 
one group. Ornamentation very diverse. 

The further classification of this subgenus is dealt with below. 

(4) Subgenus A'Mss, Mg.— Larva, so far as known, like that of Ochlerolatus. Male 
genitalia extremely diverse, even in closely allied species ; claspers without articulated 
spine, sometimes much reduced. Male palpi very short. Male antennae with the 
verticillate hairs less numerous and more evenly distributed than in Ochlerotatm. 
Female claws toothed. Female abdomen with distinct cerci. Dark species, not 
strikingly ornamental ; head mainly covered vith fiat scales. 

(5) Subgenus Shma, Theo. — Larva not yet described. Male genitalia with five or 
■six long processes w^hich have apparently been derived from the basal lobes of the side- 
pieces, but in some cases have become nearly apical, resembling the somewhat similar 
structures of Culex. Male palpi long, hairy towards tip (})emhaensis\ long, thin and 
bare (amesii) or quite short (simplex). Female claws simple. Female abdomen 
pointed, as usual, and with distinct cerci. 

Subgenus Armigeres, Theo. 

The Oriental species of this subgenus are numerous and difticult to separate ; the 
following is an attempt at a table of those in which the female palpi are short. A 
table of those [Leicester k group) which have the female palpi more than half as long 
as the proboscis has been given previously. 

L Hind femora on the outer side dark apically 2 

Hind femora on the outer side white to the tip 


-• All tibiae about equal in length mokiom^ Edw. 

Hind tibiae distinctly the shortest hm'dihm, Edw. 

(€ 325 ) " • k’2 
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3. Abdominal tergites with apical yellowish bands . . . . aficalis, Theo, 

No such bands present ; tergites black with white lateral spots , . . . { 

4. Thorax with distinct fine golden lines ; white lateral spots on abdominal tergite* 

extending dorsally towards apices of segments. . . . anreolineahfs, Leie. 

Thorax usually dark above ; abdomen differently marked . . . . ") 

5. Abdominal sternites with black apical bands 6 

First six abdominal sternites entirely white , . ) 

6. Mesonotum with distinct pale margin ; dark bands on sternites 3-6 all about 

equal in width obtwhans, Walk. 

Mesonotum without distinct pale margin ; dark bands on sternites 3 and 4 

much broader than those on 5 and 0 . . . . . . durkami, sp. u, 

7. Seventh sternite black . . . . , . . . 8 

Seventh sternite white . . . . 11 

8. Sides of mesonotum in male broadly, in female narrowly 

silvery . . confmhs, Mw, 

Mesonotum in both sexes dark, without a distinct pale margin . . . . 9 

9. Claspers of male genitalia with only four teeth . . . . coiijmgem, Edw. 

Claspers with 15-20 teeth *. 10 

10. Basal lobes of side-pieces of male genitalia with three flattened appendages, 

with rounded tips . . . . hybridm, Edw. 

These appendages pointed and spine-like kuchingenm. E{h’. 

11. Mesonotum dark, without distinct pale margin . . . . rntdag}, Theo, 

Margins of mesonotum broadly silyery in male 

12. Integument of thorax blackish (usually) ; male genitalia with a single weak 

spine on the basal lobes of the side-pieces . . . . jvgraensk, Leie. 

Integument of thorax more reddish ; basal lobes of side-pieces with three 

flattened plates mmae, sp. ii. 

Armigeres brevitibiai Edw. 

This species was described from a single female from Kucking, Sarawak. Since the 
description appeared in print, additional specimens representing both sexes have beea 
received from the same place ; these were probably collected by Mr. J. Hewitt, and 
bear the following label : " bred from curious yellow’ long-lived larvae of about 
I in. long. Pupa lasted 7J days. Aug. 1905.” 

The following structural characters of the male may be noted : — Palpi of the usual 
form, long, thin and upturned, considerably longer than the proboscis. Front and 
middle claws very unequal, the larger simple, the smaller in two specimens with a 
small tooth near the base, in a third simple. Genitalia : claspers long, thin, slightly 
swollen towards the tip, with a single short thick terminal spine ; basal lobes of side- 
pieces hairy, but without differentiated spines or bristles ; lobes of ninth sternite 
rather prominent and densely hairy ; harpes and unci as in the other species. Under 
side of abdomen almost entirely dark. 

The structure of the male claspers shows that this species is not at all closely related 
to any others in the subgenus ; in fact, it is only included here, rather than iQ 
Stegmyia, owing to its general similarity in colouring to A. (turbans. 
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Arffliccm autMlincalus, Leic. (%. i). 

Originally described from the Malay Peninsula, this species has since been recorded 
from Sarawak and Ceylon. As already noted by Leicester, the markings of the 
abdomen are very similar to what is found in the Lekesteria group, although the male 
genitalia closely resemble those of the Amigere.s group. A figure of these organs is 
given herewith (fig, 1). 



Fig. .1. Armiqei'cs aHtroliiiPAitas, L?ie. ; jiiale 

Armigeres obturbans, Walk. (fig. 2). 

‘^fmgeres jKimkctoros, Giles, Gnats, Ed. ii, p. 386 (1904). 

^th A. ohturhans and its synonym A. venimlis were described from specimens from 
tile Australasian region (Amboyna and Celebes), and therefore it seems open to 
^luestion whether the common Indian and Chinese species is really correctly named, 
^^alker’s types in the British Museum however appear to agree with Indian specimens, 
therefore the name may be retained for the present at least. 

The species is subject to considerable variation in colour, particularly in the amount 
^ pale scaling on the mesonotum. This is especially the case in a long series received 
m Hong Kong ; some specimens from this locality show thoracic markings very 
as figured by Giles for A, pamkctoros, though less sharply defined, yet these 
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specimeas agree in other respects, including genital structure, with A. obturbcnui 
There can be little doubt therefore that A. pamkctoros is only a form of ,4. obfuiimi 
although the type male from which Giles described it is apparently lost. 

The genitalia of A, obturbam are shown in fig, 2 ; as will be seen by comparison „{ 
this with Theobald’s figure (Mon. C'uL iii, p. 138), the latter is very inaccurate. 



Fig. 2. Ar)}iigere8 obfarbms, Walk. ; male genitalia. 


Armigeres durhami, sp. nov. 

Differs from A. obturbans by the characters indicated in the key, and also in the uiak 
genitalia, as follows : — Side-pieces rather shorter and stouter, their basal lobes \vitii 
three flattened spiny bristles, much as in A. kucJimgensis ; claspers with a distmet 
swelling on the flexor surface a little beyond the middle. 

Fed. Malay States : Bukit Kutu, 3,300 ft. Type male and one female bre^ 
from larvae in tub near bungalow, 1 1 . v . 1903 ; a second female caught at same plao' 
on same day, and a third 17 .v. 1903 (Dr. G. F. Lemster ) ; also 3 5 

Alim (Dr. Durham), 

All specimens in the British Museum ; those collected by Dr. Durham were 
by Theobald Desvoidya fmea. 
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Armiferw malayi, Theo. (fig. 3). 

Uranotaenki makyi, Theo., Mon, CuL ii, p. 258 (1901), 

Desmideafnsca, Theo., Mon. Cul. iii, p. 135 (1903) (types only). 

Theobald wrongly described the claws in the type of his t/. mukyi as simple ; they 
jite really toothed, and the specimen is quite recognisable as a small example of this 
species. The male and female (so labelled by Theobald) of D.fusca are from 
Jiigra, not Kuala Lumpur ; the middle claws of the male are now missing, but it may be 



Fig. o. Amigeres mdaijl, Tlice>. ; male genitalia. 


surmised that they were inaccurately figured. The specimens labelled by Dr, Durham 
as having been bred from the foul water in a stable catch-pit at Kuala Lumpur, which 
are the only ones Theobald mentions having examined, are A. obturkms and not 
uahyi. The proper significance of the name fusca is therefore doubtful, but 
fortunately it need not be used, since makyi and obturbans are both of prior date. 

Die genitalia of this species are remarkably distinct, and are shown in fig. 3. 
From Taylor^s description of the genitalia of Neos(ii(mnomyia breinli (Trans. Ent. 

1914, p. 186) it is evident that this Papuan species is an Amiyeres closely 
delated to A, malayi 
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Armicerei ]tt|ramiS| Leic. 

Leicester’s series consisted of two distinct species, which can readily be separated 
on male genital characters, although in other respects they are very similar. The 
specimens Leicester refers to as haying been bred from “ larvae found in a bamboo 
in Ampang jungle and in water collected in a fallen leaf in the jungle at Jugra ” are 
however the same, and it is evident the mine jugraensis must be restricted to them 
as the other specimens were not definitely mentioned by Leicester. 

In the true A.jugraemis the male genitalia are very similar to those of A. ohfvrbam 
but both the side-pieces and the harpes are shorter and stouter. 

Annigeres maiae, sp. n. (fig. 4). 

Differs from A. jugraenm as indicated in the key. Male genitalia, fig. 4. 

Fed. Malay States : Kuala Lumpur district (Dr. G. F, Leicester) ; 1 ^ labelled 
“5th mile Gombak Ed., jungle, midday, 29. ii. 1904” ; five $ from same place, 
[ S.xii. 1903 and 12.xii,l903 ; 1 (J (type) “ jungle, Pahang Ed., 6 miles from Kuab 
Lumpur, 15.V.1904 ” ; and one other ^ without exact data. 



This species is dedicated to my wife, to whom I am indebted for the four dravnngs 
oi Armigeres genitalia now published. 
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Subgenus Stegomyia, Theo. 

StfgomyiJi varieitti, Dol (fig. 5 a). 

Cukx mrkgatm, Doleschall, Nat. Tijd. Ned. Ind, xvii, p. 77 (1858). 

Cfjlcx sciUelhriSf Walker, Proc. Linn. Soc., London, iii, p. 77 (1859). 

Cukx zomtipes, Walker, Proc. Linn. 80 c., London, v, p. 229 (1861). 

Stegmyk pseudosciitelhris, Tkeobald, Entomologist, xliii, p. 156 (1910), 

A careful re-examination of the types of Walker’s C. zmmtipes and C. scuttelhris 
shows that Theobald was mistaken in referring the former to S. fasdatOf F., and in 
identifying the latter with the common Oriental species. Both are in fact un- 
questionably the same as the species Theobald subsequently described as S. pseiido- 
scuteUdvis. The oldest of these names is sc/iUelhm, and if this name were to be used 
to replace pseiidoscuieUafis endless confusion would be caused, but fortunately it 
seems practically certain that Doleschall’s C, variegatus, described a year earlier than 
si'idclldTis, is also the same species, since he refers to the white line round the margin 
of the thorax. The name Culex variegalKs had been used for two different species 
by Schrank and Blanchard before it was employed by Doleschall, but although neither 
of these species can be recognised, it is quite clear that neither of them belong to 
Stegomyk. As I have adopted the principle that a homonym can be revived when 
transferred to a fresh genus, provided it is not pre-occupied there also, I propose to 
use the name S. variegata (Dol.) for this species. This may not be strictly in accord- 
ance with the letter of the rules regulating zoological nomenclature, but it appears to 
me to be reasonable, and is moreover in line witli the view taken by several leading 
entomologists, 

S. varkgata was recorded by Doleschall from Amboyna, and by Walker from Am 
and New Guinea ; specimens have been received at the British Museum from Fiji, 
Solomon Islands, New Caledonia and Christmas Island ( 8 . of Java) ; Taylor has also 
recorded it from Samarai I. (Proc. Linn. 80 c. N.S.W., xxxix, p. 456). Apart therefore 
from its occurrence at Christmas Island, where it was found in large numbers by 
Dr. C. W. Andrews, 8. mmgaia seems to be a purely Australasian species ; it is 
surprising that it does not appear to have been found on the continent of Australia. 
The genitalia (fig. 5 a), especially as regards their basal parts, are very different from 
those of 8, alhopida (fig. 5 h). 

» 

Stegomyia albopicU) Skusc (fig. 5 h). 

Cukx alhopickfs^ Skuse, Indian Mus. Notes, iii, no. 5, p. 20 (1895). 

Stegmnyk scidellaris, Theobald, Mon. Cul i, p. 298 (1901). 

8t€gomyk smUellaris var. sanmmisis, Ludlow, Jl. N.Y. Ent. Soc. (1903). 

Stegomyk samaremis^ Ludlow, Psyche, xviii, p. 127 (1911). 

The common Oriental species at present known as 8, scuieUark must in future be 
<^alled 8. alI)op{da, since this appears to be the oldest available name. Apparently 

is not absolutely confined to the Oriental region, as Taylor has recorded it from 
Tapua (Trans. Ent. Soc., London, 1914, p, 189) and N. Australia (Proc. Linn. Soc. 
^"■S.W., xxxix, p. 455 ). Except for a specimen from Honolulu, however, there are 
>10 Australasian specimens in the British Museum. 
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Stesomyia vittata, Bigot. 

Culex vitiatm, Bigot, Ann. Soc. Ent. France, (4) 1, p, 227 (1861). 

Stegmiyia sugens, Theobald, Mon. Cul. i, p. 300 (1901), et auct. (nec Wied.). 

Stegomgiabmmpti, Neveu-Lema ire, Bull. Soc. ZooL, France, xxx, p. 8 (1905). 

Reedomgia dbo]nnic(ata, Theobald, Mon. Cul. iv, p, 262 (1907). 

There is iinfortunatelr little or no doubt that Theobald wrongly identified Wiede- 
mann’s C\ sugens^ since that author does not mention the white rings on the femora 
and tibiae, which he certainly would have done if they had been present. It is 
impossible to say from the description what Wiedemann’s C\ (fiigems really was, but 
if the type could be found it might perhaps prove to be a rubbed S.fascmta. 

Stegomyia fraseri, Edw. (fig. 5 c). 

This species was described by me (Hull. Ent. Res. iii, p. 11, May 1912) from a 
single female from Uganda. Since then a good series including both sexes has been 
received by the Imperial . Bureau of Entomology from Southern Nigeria ; unfor- 
tunately the names of the locality and collector have been lost. These specimens 
agree perfectly with the type female. The male genitalia (shown in fig. 5c) resemble 
those of S. apkoargentea, except in having two instead of four bristles at the tips ol 
the harpagoiies. A single female has also been taken by Mr.. A. Bacot at Freetown, 
Siena Leone. 

Stegomyia thomsoni, Theo. (fig. 5 d). 

A series of specimens bred from larvae taken in a hollow tree have been recciveil 
from Pusa, Bengal {F. M, Howled), The palpi are alike in both sexes, though ratlier 
longer and more distinctly jointed than in Aedes, In view of the type of ornamenta- 
tion of this species and also of the structure of the male genitalia (fig. 5 d), it seems 
best placed in Stegomyia, in spite of the short male palpi. 



Fig. .y Male genitalia of t^iegomyio; ventral view (c-) S. ruriegoia, Del. : 
S. aibopirta, Skuse ; (c) S.frawL Kdw. ; {d) SAhonisoui, Tiico. 


■ I have also seen a male of 8 . annnlirostm, Theo., taken by Major S. P. James la 
Ceylon ; this species, which is evidently nearly allied to S. thoyimni, also has tlit* 
palpi alike in the two sexes. 
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Subgemis Ochlerotatl’s (Arrib.), Edw. 

Ciroup Finlaija, Theo. 

Finkya, Theo., Mon. Cul. iii, p. 281 (1903). 

Danielsk, Tlieo., Entom. xxKvii, p. T8 (19lU). 

Hukcoeiomyia, Theo., Entom. xxxvii, p. 103 (1901). 

Fopea, Ludl, Can. Ent. xxxvii, p. 93 (1905). 

Phagomyla, Theo., Gen. Ins. Cul. p. 21 (1905) (type, P. fiuhemUorh). 

Lepidotoymjia, Theo., Gen. Ins. Cul. p. 22 (U)05) (type, L. wagan). 

Protoinacleaya, Theo., Mon. Cul. iv, p. 253 (1907) (type, P. (yimiaUi). 
Pseu(l(mrrolli(i, Theo., Rec. Ind. Mus. iv, p. 13 (1910). 

This group can apparently be distinguished from Ftegmajia and from OcMerotatua 
(,s. str.) by the characters of the female abdomen, the eighth steruite beiiig very large, 
much larger than the tergite, and always exsertod in reposi^ : the cerci are always 
short. This character can be seen best in side view, the tip of the abdomen being 
laterally compressed. The male palpi are more or less intermediate between those of 
Stegomyia and Ochlewtatus (s. str.), most of the species having the last two joints 
slightly swollen and rather hairy ; a few species (h'iJincahi.'f.japouiens. etc.), which I 
propose now to include here on account of the structure of tlie female abdomen, have 
the male palpi almost exactly as in Stegonujk. 

The male genitalia are of a fairly uniform t}'pe : the side-pieces without basal or 
apical lobes ; the claspers simple, with a long terminal spine (rarely short) ; the har- 
pagones well developed, with the terminal appendage long, curved and filamentous. 

The scale characters, as usual, are extremely variable in ditferent species, but most 
of the species are highly ornamented in one way or anotliei'. 0, (F.) poinJia and it.s 
allies are at first sight very different from most of the other species, and have some 
peculiarities in the male genitalia, but they are approached in this respect by 
0. (F.) pMriimier, while the structure of the female abdomen is normal. 

The group is probably a natural one, since all the species, so far as known, are tree 
and plant breeders, but neither in larval nor adult characters is it possible to draw any 
sharp or satisfactory distinction from the other genera or subgenera of the Aedes 
group. Some at least of the larvae have much more numerous branched hairs on the 
abdomen than is usual in OcMewlahi)^. 

The following species may be included in this group : ~ 

iJfearctlc Region : (rise.nafus, Say. Palaearctic Region : gemculatifs, 01. 

( = kieralis, Mg.); ealo}ii Edw. ; oreop/nM Edw.; pukhrivemr, Giles; 
ifflpom:cws,Thco. ; ?opof,Theo, ; Ethiopian Region : Jongiplpis, 

Grhnb. (ivellmmi^ Theo., tiRdfascipdlpis, Edw., may also belong here, but the structure 
of the female abdomen is more like that of Stegomgia). Oriental Region : poicilm, 
Theo. ; flavipemis, Giles ; gubermtoris, Giles ; weknoptems, Giles ; lophoventmlis, 
Theo. ; trilvneaUis, Then. ; albokematiis, Theo. ; 'nirevs, Ludl. ; psemhtaeniatm, 
preemjheo.; lewomeresSyh^, Australasian Region : notoscriptus.^hm; 
^i'd-straliemis, Theo. ; hchi, Don. 
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Ochlerotatus (F.) gsnicuiatus, 01. 

The early stages of this species have never been described, nor is there any certain 
record of its breeding habits, though GalH-Valerio and Rochaz de Jongh,* in recording 
that they have found larvae of €. ormUis in holes at the bases of trees, are very 
probably referring to 0. genicuhtus. 

Early in April of the present year (1916) I found large numbers of larvae, in company 
with those of Anopheles plmnbeus^ in holes in beech trees at Burnham Beeches, Bucks. 
The larva is peculiar in several respects, having a greater resemblance to those of 
Stegomyk thm to those of Ochkrotatns, The following description should make it 
easily recognisable 

Antennae rather long, almost straight, slightly tapering towards the tip ; a single 
hair in place of a tuft about the middle ; no trace of minute spines over the surface. 
Frontal hairs : the usual four pairs present, twm large and two smaller ; of the two 
larger pairs the anterior is two-branched, the posterior simple, almost in a line 
longitudinally with the anterior pair ; both these only about as long as the antennae ; 
the median pair small, four- or five-branched above the base, rather close to and almost 
in a line transversely Avith the anterior (tw'o-branched) hair. Much further back, near 
the edge of the clypeus, is an additional single hair. Ahdomn with numerous rather 
long four- or five-branched “ stellate ’’ hairs scattered over both the dorsal and 
ventral surfaces. Comb of eighth segment with about 12 teeth in a single, regular, 
slightly arched row ; the teeth apparently simple and produced into long sharp points. 
Siphon about three times as long as its base, regularly narroAved towards the apex ; 
pecten Avith 14-17 teeth, all close together, in a slightly diagonal roAv extending only 
about a quarter of the length of the siphon ; the first three or four teeth short, the 
rest much longer, each Avith one or tAvo minute serrations at the base. Tuft of four 
simple hairs, in a line with the apex of the pecten, placed before the middle of the 
siphon. Anal segment with a chitinous saddle, the posterior edge of which is minutely 
spiny and carries a long three-branched hair. None' of the hairs on the anal segment, 
or indeed anAnvhere on the body, are plumose. Upper pair of gills a little longer than 
the anal segment, and about half as long again as the lower. 

Tjarvae of all sizes from newly hatched to full-groAvn, but mostly quite small, were 
found in the tree-holes on 4th April ; the first adult did not hatch out till 22nd April, 
but some of those Avhich were only in the first or second stage on 4th April had pro- 
duced adults by 4th May. 

The adult is a very vicious and persistent biter. 

Young larvae of a second brood Avere found in a hole at the base of a beech-tree in 
Cassiobury Park, Watford, on 21st August. 

OchleroUtus (F.) koreicus, sp. nov. 

Head with a broad patch of narrow Avhite scales on the vertex ; on each side of this 
a roundish area of broader black scales ; scales at the sides flat, Avhite, including n 
black spot ; narroAv white scales round the upper part of the eye-margins. Clypeus 
bare, black. First antennal joint with small flat white scales. Palpi and proboscis 

*8cc RoAriew of Applied Entomology, i, 1913, p. 40. 1 have been unable to consult 
the original paper. 
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entoely ^ack-scaled ; palpi of female a quarter as long the probixstn^, of male 
slightly shorter than the proboacLs the last two joints thin, .somewhat uptunieci and 
with very few hairs. Thorax : prothoracic lobes and area of niesonotuin behind them 
with flat white scales. Mesonotum blackish, with blackish brown and golden-vellow 
scales, the latter arranged in definite, though not very shaiply defined lines as follows : 
a continuous margin to the mesonotum ; a median longitudinal line, forkincr just in 
front of the scutellum ; a pair of short lines on the anterior half ; a longer pair on the 
posterior half, bent outwards at the suture. Scutellum with whitish vellow scales 
in the middle of the median lobe, black ones on each side of these ; these scales are 
narrow in the female, but much broader in the male : lateral lobes with a few black 
scales ; spaces betw^een the lobes bare. Pleurae with several patches of flat white 
scales. Abdomen blackish above, the segments with brilliant white, basal, lateral 
spots and small, dull white, median basal patches ; on the eighth tergite the lateral 
spots meet in the middle. Venter black, the segments with brilliant white basal bands, 
which are somewhat narrowed in the middle. Eighth sternite of female witli fairly 
numerous small flat whitish scales. Mak genitalia : claspers strap-shaped, with 'a 
rather long terminal spine ; side-pieces without apical or basal lobes ; harpagoues 
well developed, terminal spine long, curved, filiform. Legs: front pair blackish; 
femora with a creamy-white patch on the basal half in front, tip also creamy-white ; 
rather narrow white rings at the bases of the first three tarsal joints. Mid legs similar,' 
but the femora are whitish to the tip on the under side, the white tarsal rings are 
rather broader, and there is a very narrow one on the fourth joint. Hind femora 
white on their basal half, except for a narrow dorsal line ; apical half with a broad 
blackish ring, narrower beneath ; tips more broadly white than in the other legs ; 
tarsal rings also broader, and there are a few white scales at the base of the fifth joint. 
Fore and mid claws toothed, in the male the larger claw with two teeth. Wings 
densely brown-scaled ; scales of the lateral series ratlier broadly linear. UpperJork- 
cell with its base rather nearer the base of the wing than that of the lower, Ilalteres 
with bare yellowish stem ; knob darker, with whitish scales on the outer .side and 
darker ones on the inner. 

Korea: 1 (J 12 collected by Dr, E, G. Milk and received through Dr. A. T. 
Stanton ; presented to the British Museum by the Imperial Bureau of Entomology. 

0. {F.) koreicKS is rather closely allied to 0. [F.) japonieus, Theo., differing chiefly 
in the presence of white rings on the last two joints of the hind tarsi, in the le.ss hairy 
male palpi, and the rather differently constructed harpes of the male genitalia. 

Ochlerotatus (F.) fulgens, sp . nov. 

Resembles 0, (F.) longipalpis, Grtinb. { = Stego}}igia pollinctw, Graham), and is 
probably only a geographical form of it, but shows the following differences:— 
Palpi of female two-thirds as long as the proboscis, instead of only onc-thiid. Space 
in front of scutellum almost covered with flat silvery scales, not largely bare. Median 
lobe of scutellum entirely covered with flat silvery scales, instead of having a patch 
of black ones in the middle. Harpes of male genitalia without the minute notch at 
the tip which occurs in 0. longipalpis. Hind tibiae entirely blue-black, without any 
creamy patch at the base beneath. First joint of front tarsi entirely white beneath. 
First joint of mid tarsi entirely white on the posterior and ventral surfaces, but without 
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a complete white ring at the base ; secoud. joint white ej^cept at the tip. First joint 
of hind tarsi entirely blue-blackj no trace of a white ring at the base. 

A series received from Zanzibar (Dr. W. M. Aders), some bred from larvae found 
in a hole in a mango treej 15. v. 1915 ; also 1 $ from Karonga, Nyasaland, ii. 191i 
{Dr. A.G. Eldred). 

Type and other specimens presented to the British Museum by the Impel ial Bureau 
of Entomolog}\ 

Ochlerotatus (F.) melanopterus, Giles. 

Finlctya nidaiioptera, Giles, J. Trop. Med. vii, p. rl67 (1904). 

Popea pakwamnsis, Ludlow, Psyche, xxi, p. 31 (1914). 

In my paper on synonymy of Oriental Culicidae (Bull. Ent. Bes., 1913) I included 
F. niekmptera.midei 0. guberna{oris, thinking that the tufts of long scales might nut 
be normal, but since Dr. Ludlow has now described other specimens which have the 
same scale4iifts present, nielanoptera is probably distinct from gubermtms. 

Ochlerotatus (F.) lophoventralis, Theo. 

Pseudwanollia lophovenlraUs, Theo., Eec.. Ind. Mus. iv, p. 13 (1910), 

In giving this also as a synonym of 0. guhermtoris, I overlooked the fact that the 
scutellum is uniformly and densely clothed with flat white scales, which is not the 
case in the latter species ; there are some other differences, e.g., the white ring 
at the base of the front metatarsus of 0. hphoveniralis. Specimens have recently 
been received at the IMuseum from Pusa (F . M. Howktt). 

Group Dkeromgia, Theo. 

Although ill general ornamentation, as well as in the possession of peculiar scalc- 
tufts on tlie side-pieces of the male genitalia, the species of this group resemble 
0. poecilia and its allies, they can hardly be included in the Finlaya group, since the 
eighth abdominal sternite ot the female is not prominent, the terminal joint of 
the male palpi is minute and rounded, and the male genitalia are without 
harpagones. The only species which can at present be referred here are 0. furafer, 
Edw. (Diceroingia afrimia, Theo.) and the following nciv form. 

Ochlerotatus (D.) adersi, sp. nov. (fig. 7 a). 

Closely allied to 0. (D.) jnreifer, but differing as follows Proboscis without a 
definite pale ring, though there are numerous pale scales scattered over the basal half, 
these being more plentiful than the dark ones in the male. Abdominal teigites wth 
sub'basal white lateral spots, which in some specimens are connected with ba^ 
median white bands, but without any scattered pale scales on the apical parts of the 
segments. There are more numerous yellowish-white scales on the front part of the 
mesonotum, but the scales on the scuteilum are mostly black, instead of mostly white. 
Male genitalia similar to those figured by Theobald for 0. furcifer, but the lateia 
scale-tuft has become apical through the enlargement of the inner aspect of the sid^ 
piece, and there is no apical hair-tuft such as is stated by Theobald to occur m 
0. fiiTciJer ; clasper as figured ; harpes short ; harpagones apparently absent. 

Zanzibar : Mnazi Moja, 8. v. 1916, bred from larvae in hole in almond tree, 2<J - r 
{Dr. W. M. Aders). 
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The males and one female presented to the British Museum bv the Imperial Bureau 
of Entomology. 

The " forking of the clasper is due to the spine being placed far back, instead of 
being terminal as usual ; it is an cx^geration of the structure found in 0. vexans^ 
Mg., allied species, and may possibly indicate a connection between these species 
and 0. adersi. The tuft of brownish yellow scales at the apex of the side- pieces is 
almost as long as the side-pieces themselves, and is very conspicuous. 

Group Ochlerolatm, s. str. 

After the exclusion of the Finlctya and Diccroniyia groups, the remainder of the 
genus OchlcTotGitus consists of a very heterogeneous mass of species, some more closely 
allied than others. It does not appear to be possible to draw any hard and fast lines 
within this group, since there are so many intermeeliate forms. The inost natural 
classification of the group is probably one based on the structure of the male genitalia, 
but unfortunately there seem to be no tangible female characters which can be 
associated with those of the male. The following main groups may be distinguished : 

{d) Group Ockhrotdtiis, in the most restricted sense. Side-pieces of genitalia with 
well developed apical and basal lobes ; claspers with ii long terminal spine ; har- 
pagones well developed, with a more or less flattened articulated terminal process. 
Species usually without any striking ornamentation, and with narrow scales on the 
scutellum and vertex. This group roughly corresponds to Culmda as used by 
Theobald, and includes the majority of the European, Noi-th American and Australian 
species. Transitional forms to the next group are to be found in 0. anmdifenf'S 
(Ludlow) and O.f ryeri (Theo.), in which the apical lobes of the side-pieces are absent, 
the harpagones small and with their terminal process short and spine-like. 

(6) Group Ecedex. Side-pieces wfithout apical lobes, but the basal lobes well 
developed and hairy ; claspers with the terminal spine inserted at some distance 
before the tip, giving a forked appearance ; harpagones absent. In general aspect 
the species resemble those of the preceding group. The following species may be 
included : — 0. vexans (Mg.), 0. Jiixsutufi (Theo.), 0. cuniminsi (Theo.), 0. dentaiya 
(Theo.), 0. qmsiunivittatm (Theo.), 0. caliginmis (Grab.). 

(e) Group AediMorphes. Side-pieces without either apical or basal lobes ; claspers 
usually highly specialised, though often resembling those of the preceding group ; 
harpagones absent. This group, though on the whole a natural one, seems to merge 
mi the one hand into the Eccukx group and on the other into Stegomyia, It includes 
most of the species placed by Theobald in A'Mimorphus and Reedomykt, with a few 
other African and Oriental species. 

Ochlerotatus annulipes, Mg. 

This species occurs abundantly on Wood Walton Fen, Huntingdonshire, where it is 
it severe daytime biter, like its ally 0. irmuhtus (Mg.). A number of specimens from 
^his locality w^ere presented to the British Museum in 1913 by the Hon. N, C. 
Fothschild, by w’hose kind permission I visited the fen in April 1914 with the object 
'd searching for the larvae of this species and Aeiks cimreus, another species which 
Hothschild had taken in numbers there. Although not successful in obtaining 
larvae of the AM^^, I found large numbers of 0. anndipes larvae in shallow temporary 
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pools amongst tke reeds. A close examination of these larvae has failed to reveal aay 
differences whatever between them and 0. mmtkivs ; ' a result which is not a little 
surprising, in view of the fact that when there are conspicuous differences in the male 
genitalia, as there are in these two species, they are usually associated with marked 
differences in the larvae. 

Ochlerotatus nemorosus, Mg. (hg. 6 a). 

This species is very abundant on Harrow Weald Common, Middlesex. The larvae 
appear in the temporary pools in the hollows about Christmas, and become f ull-growu 
about the middle of March, the first adults appearing towards the end of that month. 
‘ Normally, as in other related species, there is only one brood in the year, and attempts 
to hatch out larvae in the early autumn by placing dry leaves from the hollows in 
water have failed. Last year (1915), however, the weather conditions w^ie 
abnormal ; an early spell of dry weather caused the pools to dry up completely by 
the middle of April, about a month earlier than usual ; this was followed later on by 
a very wet summer, and the hollows were filled up again and remained full for several 
months, whereas in normal years they are dry from about the middle of May till about 
the end of November. Under these circumstances a plentiful second brood of 
0. MyiioTos^fs was produced in July, and the specimens of this brood were, if anything, 
even more vicious in their attacks than those of the first brood. 


c 

Fi”’. a. ISeales from the comb of the eighth abdominal 
segment of OcJiJerotaius larvae : — (ft) 0. nemoroms, Mg. ; 

(6) 0, domtlis. Mg. : (c) 0. sdimfs, Fie. 

While watching one day a number of these second-brood insects feeding on my 
hand and ankle, I suddenly noticed that one of them was apparently a male. I at 
once secured it, and kept a look out for others. In about ten minutes I had taken 
three in the act of sucking, while a fourth had escaped. Probably more could ha\e 
been secured if time had allowed, but unfortunately I had no other opportunity of 
visiting the locality until the mosquito season was over. A close examination later of 
the three specimens taken showed that none of them were normal males, but all three 
had one or more female characters on one or both sides of the body. It seems not 
improbable, therefore, that other male specimens of various mosquitos which have 
occasionally been recorded as biting were really partly hermaphrodite. As very ^e^v 
cases of hermaphrodite mosquitos have been recorded, it may be of interest td describe 
these examples 

Specimen A . — Left antenna as in male, normal. Right antenna with the basal joint 
a little smaller than in a male ; following 11 joints shorter, stouter and more hair) 
than in a female, but more like this sex ; last two joints rather elongate, but together 
scarcely longer than the penultimate joint of the left antenna. Left palp about ha 
as long as the proboscis, its tip thickened, distorted, and hairy. Right palp ns m 
female, normal. Hypopharynx normal, as in female. Both mandibles absent. 
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Left maxilla normal ; right present, but abnormally slender. Left front claws male 
right female ; left middle claws female, right male. Genitalia male, perfectly normal! 

Sfecimen 5.— Left antenna with basal joint as in female ; next 10 joints very short 
and with long hairs, but not truly male in character ; last three joints more elongate 
and female m appearance. Eight antenna similar, but much less hairy, and the last 
7 joints almost typically female. Left palp about a third as long as the proboscis, 
the terminal joint much larger than in the female, oval, but not very hairy. Eight 
palp similar, but a little shorter. Hypopharynx, mandibles and maxillae normal 
(female). Inner left front claw longer than outer, but without a tooth ; right front 
claws female. Inner left middle claw longer than outer, but shorter and straighter 
than in male ; right middle claws normal (female). Genitalia female, quite normal 
Speeur^n C.^Left antenna similar to that of specimen B, but the ante-penultimate 
joint is shorter. Eight anknna similar to the left. Left palp similar to that of 
specimen B. Eight palp a little longer and more hairy than the left. Hypopharynx, 
mandibles and maxillae normal (female). Front claws female. Inner claws on 
raid legs a little longer than the outer, that on the left leg without a tooth. Genitalia 
normal, female. 

Ochlerotatus dorsalis, Mg., and 0. salinus, Kc. (fig. 6 a, b). 

So far as I am aware, the larvae of these two species have never been described 
They are usually found together, the larvae feeding in brackish or salt water. I found 
larvae at Beckton Marsh, London, E., in April 1914, and at Tal-y-bont, Merioneth, 
in July 1914. In the latter ease the young larvae were in a rather foul puddle 
of brackish water immediately behind a shingle bank ; the larval and pupal stages 
occupied about a fortnight, so that there are evidently several generations in the 
year. 

fhe larvae of both these species rather closely resemble those of 0. fi^tnoTOSUSf but 
are easily distinguishable under a microscope. The following characters will serve 
to distinguish the three species. 

0. nemorosus : Antennae not conspicuously lighter at the base. About 12-16 
scales m the comb of the eighth segment ; scales slightly fringed at the base and 
prodiiccQ into very long sharp points (fig. 6 a). Teeth of pecten with two or three 
'errations near the base, of which the apical one is much the largest. Gills a little 
I'jQger than the anal segment, sharply pointed. 

0. dmaUs : Antennae conspicuously pale at the base. About 24 scales in the 
-omb of the eighth segment ; scales pointed, but shorter than those of 0, nemmsus 
ind heavily fringed (fig. 6 b). Teeth of pecten with two or three serrations near 
•be base, of which the apical one is considerably the largest. Gills scarcely half as 
as the anal segment, bluntly pointed. 

0. salinus : Antennae conspicuously pale at the base. About 24 scales in the 
'pb of the eighth segment ; scales hlunt-ended, heavily fringed (fig, 6 c). Teeth 
( pecten with three or four serrations near the base, of which the apical one is very 
fit e larger than the others. Gills very short, almost globular, the dorsal pair a httle 
than broad. 

j Very interesting to note that 0. salinus, which in the adult is so much like 
''f^Morosus^ differs more in the larval stage from 0 . nmorosus than 0 . dorsalis does. 


B 
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Mediterranean specimens of both 0. dorsalis and 0. salinus are usually much 
in colour than British examples, but there is no diSerenoe in the genitalia. 1 oai^f 
agree with Gough that Linnaeus’ Culex aegy^ti is 0, dorsalis ; the description 
me to indicate quite clearly some species of Stegomyia, 

Ochlerotatus fryeri, Theo. (fig. 7 6). 

Culmlsafryeri, Theo., Trans. Linn. Soc. xv., p. 84 (1912). 

I have previously given this as a synonym of 0, nigeriensis (Theo.), but close 
examination of the type with fresh material received from Mombasa, British E. Afrk-j 
{Dr. J. 0. Skimre), and Magogoni swamp, near AVitu, British B. Africa (S. A. Aeaiv] 
showy's that it is really distinct. The chief difference is to be found in the male genitalia 
the claspers being quite unlike those of 0. nigeriensis, 0. svdanensis or 0. dnrbmmiji 
a figure is given herewith. The side-pieces are very stout, their basal lobes bcint 
developed into small harpagones \vhich have a short straight terminal spine. Apan 
from this the species, though rather smaller than 0. nigeriensis, is of a distimk 
stouter build ; the sixth tergite of the female abdomen has a narrow pale apical linf 
instead of an apical pair of pale spots, and the basal white bands on the sixtli ad 
seventh tergites tend to spread out backwards in the middle line, which is not th 
case in 0. nigeriensis. Both species occur in East Africa, 0, nigeriensis having hi 
received from Zanzibar (Dr. W. M. Aders) and Nyasaland A. Neave, Dr, B, Bnrfu 

Ochlerotatus vexans, Mg. 

Culex vexans, Meigen, Syst. Beschr. vi, p. 241 (1830). 

Culex articvlatus, Bond., Bull. Soc. Ent. It. iv, p. 30 (1872). 

Culex sylvestris, Tbeo., Alon. CuL i, p, 406 (1901). 

Culex mgans, Theo., Mon. Cub i, p. 411 (1901). 

Culicada nipponii, Theo., Mon. Cul. iv, p. 337 (1907). 

Culioada tninuta, Theo., Afon, Cul. iv, p. 338 (1907). 

Cvkx stenoetrus, Theo,, Mon. Cul. iv, p, 395 (1907), 

Culicada eruthrosops, Theo., Mon. Cul. v, p. 299 (1910). 

Culex pseudostenoetrus, Theo., Alon. Cul. v, p. 343 (1910), 

1 Culex nocturnus, Theo., Mon. ’Cul. iii, p. 159 (1903). 

Cukx Jiirsutum, Ludlow, Psyche, xviii, p. 126 (1911). 

I have compared mounts of the genitalia of specimens from Canada, England, hh 
and Ceylon, and find them absolutely identical. Eicalbi’s figure, which has 
copied by Theobald and Kertesz, is rather inaccurate, the structure being 
represented in the figure given by Howard, Dyar and Knab (Plate 34, fig. 
even this, however, is not quite correct, the shape of the clasper agreeing with 
Afiican 0. dentatu^ as figured by me (Bull, Ent. Ecs. v, p. 277, 1915). 0. 
however, must be distinct from 0. vexans, as the tarsi are entirely dark, and there aiJ 
slight difierenccs in the basal parts of the genitalia. I have not seen a male » 
0. nocturnus, but have included it with some doubt in the synonymy, as the 
appear to agree closely with the Oriental form of this species. 

It is extremely remarkable that a non-domestic mosquito should have such a ^ 
range as 0. vexans apparently has, extending over North America, Europe, 
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Japan, India, Ceylon, Philippines, Borneo and perhaps Fiji, male or female specimens 
from all these countries being in the British Museum collection. Since I can detect 
no structural differences whatever, I prefer to regard all these specimens as representing 
a single species, which in different parts of its range is subject to some local variation 
ill size and colour, I can distinguish the three following varieties 

(1) vemns, Mg. { = articuktus ^oni., = sylmtris, Theo.). Pale abdominal bands 
contracted sharply m the middle, oi even sometimes divided into a pair of pale spots. 
Europe and North America. 

(2) stenoetTus, Theo. ( = 'mimta, Theo., etc.). Pale abdominal bands very little or 
even not at all contracted in the middle. Size rather smaller on the average than 
0. vexans vexans. Oriental Region. 

(3) nippmii, Theo. ( = vagans, Theo. mc Wied.). Size as in 0. vexans vexans, and 
the basal pale abdominal bands contracted in the same way, but the abdomen has in 
addition a more or less interrupted pale median dorsal line, and the sixth tergitc has a 
conspicuous apical pale triangle. China and J apau. (This can hardly be Wiedemann’s 
cagans, since he does not mention white rings on the tarsi.) 

Ochlerotatus minutus, Theo. (fig. 7 c). 

A single male has been received from Mlanje, Nyasaland (S. A. Neave), which I 
think must belong to the type form of ynimitus, with flat scales over the top of the 
head ; the specimen is too much rubbed to name with absolute -certainty, but if it is 
correctly associated with the type female from Mashonaland, 0. minutus must be 
c[uitc a distinct species from 0. tarsalis (sec below). The male claspers are very 
peculiar, and are shown in fig. 7 c ; the only African species which has rather similar 
claspers is 0. domesticus, Theo. 0. minutus apparently occurs also in West Africa, 
as females with flat scales on the vertex have been received iron Sierra Leone [Dr, 
H, E, ArhucUe) and the Gold Coast (Obuasi, Dr, W, M, Graham, and Bjere, Dr. A, 
Ingram), The dark bands on the under side of the abdomen arc much broader in this 
than in the allied forms. 

Figures of the male claspers of 0. tarsalis, 0. irritans and 0. nigricephalus are given 
for comparison. It may be mentioned that the claspers of 0. argenteopundatus and 
0. pinctothoracis are very similar to those of 0 . tarsalis, and quite unlike 0 . minutus 
ind 0. domestious, 

Ochlerotatus tarsalis, Newst. (fig. 7 d). 

Buttonia tarsalis, Newstead, Ann. Trop. Med. i, p, 18 (1907). 

Buitonia afrkam, Newstead, Ann. Trop, Med. i, p. 20 (1907). 

Beedmyia bianmlata, Theo., Mon. Cul. iv, p. 263 (1907). 

Eeechmyia mobiannuhta, Theo., Mon, Cul. v, p. 255 (1910), 

Eeedomyk bipunctata, Theo., Mon. Cul. v, p. 256 (1910). 

A'fopecomyiu uniannulata, Theo., Mon, Cul. v, p. 261 (1910), 

^fost of the above names were previously given by me (Bull. Ent. Res. iii, p. 21) 
synonyms of 0, minutm, but as stated above I now consider 0. minutus to be a 
species, conseq[uently the commoner form must now be known as 0. tarsalis. 
iwt think there can be much doubt in regard to the synonymy now given. To 
iC32.^) g2 
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the synonyms given previously I have added Ihdionia afrmm, since speciinea; 
received from Sierra Leone {A. 5aco^) have convinced me that it is nothing more ttar 
a variety of 0, iarsalis. On the other hand, since no males have been received frog 
the Seychelles Is., the name Reedomyia seychellensis is omitted ; and in addition 
Stenoscutus africa'im proves on mcare careful examination to be a distmct species. 



Fig. 7. Male genital claspers of Ochleroiaius :—{a] 0. adersi, Edw., sp. u. ; 
(5) 0. fryeriy Theo. ; (c) 0. minutus, Theo. ; (d) 0. tarsalis, Newst. ; (e) 
0. ahnormalis, Theo. ; (/) 0. alboventmlis, Theo. ; (gr) 0, irritms, Theo. ; 
{h) 0. nigricephaltis, Theo. 


Ochlerotatus abnormalis, Theo. (dg. 7 e). 

Bathsomyia ahnmnalis^ Theo., Mon. Cul. v, p, 268 (1910). 

Stewscutus africamSy Theo., Mon. Cul. v, p. 263 (1910). 

Ochlerotatus minutus var. stenoscutus, Edw., Bull. Ent. Ees. iii, p. 22 (1912). 

I have remounted Theobald’s slide of the genitalia of the type male, and give 
with a figure of the clasper. I think there can be no doubt that S. africanus is 
female of this species. The lateral abdominal spots are dull creamy-white, 
brilliant silvery- white as they are in 0. minutus and 0. iarsalis. 
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Qchleroiatus alboventralis, Theo. (fig, 7/). 

A good series of both sexes of this species have been received from Kabinda, 
Katanga {Dr. J. Schwetz), and also a single male from Kitui, British East Africa 
(f. J, Anderson). It rather closely resembles 0. ahnormalis and is possibly a 
geographical form of it ; it can be distinguished by the presence of numerous white 
scales on the mesonotum. There are also some differences in the male genital claspers 
which are probably of specific importance. 

Subgenus Aedes, Mg. 

A considerable number of Oriental species must be included with A. cimreus in 
this subgenus, the majority of them being so extremely similar in appearance that it is 
difficult to find any characters, apart from those of the genitalia, to separate them. 
W hen however the genitalia are examined, their structure is so extraordinarily diverse 
that it is very difficult even to homologise the different parts. Thus the nine species 
ceylonicus, virilis, sin^ularis, uncus, leiceskrty 'pseudomediofasciaius, yerbiiryi, varktas 
mdfragilis, whose genitalia are shown in fig. 8 chi, apparently only differ externally 
in the width and position of some of the wing scales and the shape of the pale abdominal 
markings, while several appear to be absolutely indistinguishable apart from genital 
characters. All these species have a reddish-tinged thorax; two other species, 
huileri and 2 ^(inayensis (genitalia, fig 8 j and h) differ chiefly in having a blackLsh 
thorax. These eleven species, together with A. cimreus, are the only ones of which 
I have seen males, but doubtless many others occur in the Oriental region . Theobald’s 
fseudodiuma is probably distinct from any of those figured here. 

A^es cinereus, Mg. 

AMes cinereus, Mg., Syst. Beschr. i, p. 13 (1818). 

A^fuscus, O.S., Bull. U!S. Oeol. Suiy. iii, p. 191 (1877). 

There is, I think, no doubt that the European and North American species of 
Aedes are one and the same. So far as I have seen, there is very little variation 
among British examples, except that the thorax of the male is very often quite black 
instead of reddish. The abdomen in these specimens is alw*ays dark brown above, 
^ith a pale lateral longitudinal stripe, the edge of which forms a straight line. Some 
of the Canadian specimens in the British Museum are coloured in exactly the same 
; others however have pale basal bands on the abdominal segments, and in these 
file upper margin of the lateral pale stripe is iiidented towards the apex of each seg- 
ttiont. Both these forms have the male genitalia absolutely- identical in structure 
^Ith those of British examples, and it therefore seems justifiable to conclude that we 
deahng with only one species, which is more variable in North America than it 
is in Europe.. 

ceylonicus, sp. nov. (fig. 8 a). 

Genitalia : Ninth tergite with a pair of terminal projections as in A. singulam, 
the clasper is minute. External characters as in if. varieias, Leic. 

Gne male from Colombo, Ceylon (^l. McGahy). 
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yerburyi, sp. nov. (fig. 85 ). 

Genitalia ; Dorsal side with a pair of enormous lobes, which may be developed 
either from the ninth tergite or from the side-piece, I am not sure which. Claspcrs 
small. A long, thick, sinuous rod possibly represents the harpes. External characters 
as in varktas^ Leic. 

One male from Kitli station, Ceylon, 29. xi, 1891 (Lt.-Col. Yerhury). 






Fig. 8. Male genitalia of Oriental species of AHes, all to the same scale 
(ffl) A. ceylonicus, Edw., sp. n., ventral view ; (b) A. virilis, Leic., ventral view ; 
{c} A. singiihns, Leic., ventral view ; (d) A. uncus, Theo., dorsal view ; 
(c) A. Uicesteri, Edw., sp.n., ventral Viewj (/ ) A. pseudomediofasciatus, Then., 
dorsal view ; {g) A. yerhuryi, Edw., Bp. n., dorsal view ; (h) J., varietas, Leic., 
dorsal view ; (i) fragiUs, Leic., ventral view ; (j) butleri, Theo., dorsal 
view ; (fe) A. panayensis, Ludl., ventral view. 


Aedes leicesteri) sp. nt)v. (fig. 8 e). 

Genitalia : Ninth tergite with its posterior edge simple. Ninth sternite ^ 
pair of projections, each bearing two spines. External characters as in .4. 

One male from Kuala Lumpur, Federated Malay States, taken by stream i'* 
Ampang Jungle, 21. v. 1904 (Dr. G. F. Leicester). 
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A^es uncus, Theo. (fig. 8 d). 

This species was described by Theobald from a single female from Sekn-ror • it is 
impossible to say what male really belongs to it. but for convenience I have Issociated 
with it two males from Dr. Leicester’s collectioB. 

Aeiies singularis, Leic. (fig. 8 c). 

A male of this species, agreeing well with Leicester’s type from Kuala Lumpur has 
been received from Kuching, Sarawak (J, C. Moulton). This is the only species of. 
this group which I have seen from more than one cmintrv, but the fact that one at 
least is not confined to a small area would seem to indicate that we arc here dealing 
with distinct species and not with mere local races. ^ 

Siibgenus Skusea, Theo. 

Skusea pembaensis, Theo. 

Ocilerotatiis fembaends, Edw., Bull. Ent. Res. v, p. 277 (1915). 

I have previously (Bull. Ent. Res, iv. p. 229. 1913) mentioned S.fimma as the typo 
species of Skusea, but in doing so had overlooked the fact that Blanchard had already 
designated S. pembaemns ns the type, The male of/iwicrea is apparently still unknown, 
but it is probable that it will prove to be allied to S. ^Kmbaensis in respect of the palpi 
and genitalia. 

Skusea amesii, Ludlow. 

St^omym arnesvi, Ludlow, J. N. Y. Eat. Soc. xi, p. 139 (1903). 

Stegonujiafusca, Leic., Cul. of Malaya, p. 92 (1908). 



Fig. 9. Male gmitalhi of Sh.bmt: — (d) S. amesH, IduU. ; 
((0 S, simplex, Tiico., ventral view ; (c) S'. Tiieo., 

sida view of side-picce ; (d) S. Li'ic, 


This species is included here for want of a better place ; it resembles Stegomyia 
except for the almost uniform dark colouring, but the genitalia are very remarkable 
in having two basal lobes to the side-pieces ; one, dorsal, forming the harpagone ; 
the other, ventral, bearing five long processes. These processes are perhaps homo- 
logous with those of pembae.iisis and simplex ; if this is so, their apical position in 
these two species is only secondary. The genitalia of S. mmii are shown in fig. 9a. 
I believe the synonymy given above is correct, though the only male specimens I have 
seen are from the Malay Peninsula. In any case, when Shusea and Stegomyk are 
^^gai'ded as subgenera of A'edes, Leicester’s name is preoccupied by Osten-Sackeu’s 
Ahks fmcKs, 
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Skusea simplexi Theo. 

Ficalbia simplex, Theo., Mon. Cul. iii, p. 297 (1903). ^ 

AUes simpkx, Edw., Bull. Ent. Res. iv, p. 238 (1913). 

The simple claws of the female and the long processes of the male genitalia would 
seem to justify the association of this species with pemhaensis, although the claspers 
are much reduced, and, as in A^s, have no distinct spine. I have shown the structure 
of]the genitalia as well as I could make it out in the single specimen (fig. 9 b and c). 

Skusea longirostris, Leic. (fig. 9 d). 

Ficalbk longirostris, Leic., Cul. of Malaya, p. 228 (1908). 

Although not at all closely related to the species mentioned above, this species would 
seem to be better placed here than in AMes, owing to the simple female claws. As in 
most species of A'Mes, the male genital clasper seems to be without any trace of an 
articulated spine. 

. Genus Taeniorhynchus, Arr. 

Taeniorhynchus nigrosignatus, nom. nov. 

Taeniorhynchus coriopas, Theo., Mon. Cul. i, p. 202 (1901) (nec Culex conops^ 
Frauenf.). 

1 Pseudotaeniorhynckus conopas var. giblini, Taylor, Trans. Ent. Soc., 1914, p. 198. 

■ It is quite obvious from Frauenfeld’s description of G. conopas tliat the insect lie 
had was not one of the yellow species of Taenmhynchus with black-ringed legs; 
what it was is impossible to say without seeing the type, since the description is quite 
inadequate, but it may possibly have been Mansonioides nniformis. 

So far as can be judged from Taylor’s description of T. gihlim, this form shows 
sufficient differences to be distinguished specifically from Oriental specimens, and as 
there is no other name available for these latter the above new designation is proposed, 

Genus Culex, L. 

Since the different groups of Aedes are now regarded as only subgeneia, it is desirable 
that the name Culex should also be employed in a rather wider sense than that in 
which I have used it. The structural differences between Cvlex, Culicmiyk, 
Lopkoceratomyia and MicraMes are of much less moment than those between the 
various groups of AMes, and it is doubtful whether some of the former names shoiiid 
be retained eVen in a subgeneric sense. Cidiciomyia and Lopkoceratomyia are fairly 
distinct, and so are the large carnivorous forms Lutzia and Jamesk, but Cyathmipo 
might well be regarded as merely somewhat aberrant species of Culex. An undes- 
cribed species from Japan affords a good connecting link between Cy, brevipalpk 
Giles, and typical Culex, and among the American species there are apparently some 
with male palpi intermediate in length between those of Cy. brevipalpis and MicrdMes 
immspicuosus. 

Subgenus Culex, L. 

Culex tritaeniorhynchuSi Giles. 

This species has so far only been recorded from the Oriental and Eastern Palaearctic 
regions, but by a strange coincidence 1 recently received for examination on the same 
day a male from Zanzibar [Dr. W. M. Aders) and a number of females from Accra, 
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Gold Coast (Br. J, W, Scott Macfie), Subsequent re-examination of the British 
Museum series of C. tJiahssm revealed one female of C. intaeniorhymhis from 
\\^eshiang, Gold Coast {Ik. H. F. Hamilton), and a further series representing both 
sexes has since been received from Accra. 

I have previously stated (Bull, Ent. Res. iv, p. 233) some of the characters by 
which C. tntaenmhynchus may be distinguished from its two nearest allies, C. siiiens 
and C. vishnui, but in doing so I overlooked some of the most important, which are as 
follows : On the under side of the proboscis of the female the pale ring is much 
extended basally, though its edges are ill-defined ; often the basal three-fifths of the 
proboscis is almost all pale beneath, and fre{piently near the base the pale scales 
extend on to the side or even on to the dorsal surface, in which case the proboscis 
may appear to have two pale rings. The tip of the male palpi is dark (in C. vishnui 
it is nanowly and in C. sitiem rather broadly pale). The long joint of the male palpi 
has one narrow pale ring, and one broad one (in the two other species the two pale 
rings are equally broad). Finally the wng scales of C, intaeniorhynchu^ are longer 
and narrower than in the other two. The African specimens arc rather darker than 
those from the Oriental region, and the basal extension of the pale ring on the under 
side of the proboscis is not always observable. 

Culex thalassius, Theo. 

This seems to be the representative of C. sitiens in the Ethiopian region south and 
west of Somaliland. The genitalia of the two are practically identical, and G. thahssius 
seems only to differ in the absence of scattered pale scales on the femora and tibae. 
€. accToensis and C. neotcieniorhynchus are, as I have already stated, synonyms of 
C. ihalassius, but I find I was wrong in including C. hifoliata here also ; after carefully 
mounting and examining the genitalia of the two males on which Theobald based 
his description of C. bifoliata, I find that one was really C. dulioni and the other 
C. invidiosus. 

Culex vishnui, Theo. 

Cukx ]^rplexus, Leic., Cul. of Malaya, p. 150 (1908). 

The type male and female of Leicester’s C. perplexus have recently been presented 
to the British Museum bv Dr. A. T. Stanton, from the Kuala Lumpur collection. 
The male genitalia are identical with those of C. vishnui, and C. perplexus may there- 
fore be regarded as a variety of this species in which the thorax has more definite 
markings than usual. C. vishnui is subject to a good deal of variation, 

Cuiex whitmorei, Giles. 

Culex loricatus, Leic., Cul. of Malaya, p. 151 (1908). 

The type of 0. Imcatvis has also been presented by Dr. Stanton, and proves to be 
identical with C. whitmorei. 

Cuiex fuscocephalus, Theo. 

Gukx uniformis, Leic., Cul. of Malaya, p. 159 (1908). 

The above synonymy is apparent from the description, although I have not seen 
of Leicester’s specimens. The species seems to be widely distributed m the 
^iental region, specimens having been received from Dr. Stanton from Bangkok, 
Kuala Lumpur, Batavia and Makasser, 
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Cutex rima, Tlieo. 

I endeavoured to distinguish this from C. insignis,- Carter, by the absence of 
distinct apical white bands on the abdominal segments. However the type of 
G. rima has traces of these bands, and there is no doubt that they are normally present 
in this species, though occasional specimens are found without them. C. insignis 
may therefore be synonymous with C. riim, though there are slight differences in the 
male genitalia between specimens from West Africa and from Uganda, from which 
latter country G. imigtiis was described. I do not consider that these differences 
are of greater than varietal significance. 

‘ Siibgenus Lophoceratomyia, Theo. 

This group can be distinguished from Guhx proper by the peculiar hair- or scale- 
tufts on the male antennae, and also by the scanty scaling of the wings in both sexes, 
due to the practical absence of the lateral series of scales except towards the tip of 
the wing. In the least specialised species, such as L. Jiewitti and L. mimtisshna, 
only the ninth joint of the male antennae bears a long pencil of matted hairs on the 
inner side, pointing obliquely downwards ; the more typical species however have 
variously formed scale-tufts on the sixth, seventh, eighth and tenth joints as well. 
The larvae of three species {L. mifomis, L, manwiilifer and L. minor) have been 
received at the British Museum ; there seems to be nothing to distinguish them 
generically from Culex. The siphon is long and thin and the comb on the eighth 
segment is in the form of a triangular patch. 

The group has hitherto been recorded only from the Oriental region, but, as indicated 
below, two Australian species described by Theobald under Culex really belong here, 
and it is possible that some of Taylor’s recently described species do also. The 
following is an attempt to tabulate the Oriental species. The table necessarily applies 
chiefly to the males, as it is often almost impossible even by comparison of specimens 
to determine females alone. 

1. Basal joint of male antennae simple ; species often reddish- tinged . . 2 

Basal joint of male antennae with a blunt prominence on the inner side ; blackish 

species . . i 

2. Sixth to eighth joints of male antennae without scale-tufts ; abdomen banded 

7ninulmima (Theo.). 

Sixth to eighth Joints of male antennae with scale-tufts ,, ^ 

3. Scales on sixth joint almost hairlike, only visible in certain positions . . 1 

Scale-tuft on sixth joint obvious, the scales much broader 

4. Smaller, blackish species ■ .. .. -rnfm, Lcic. 

Larger, reddish species nibithoracis, Leic. 

5. Scale-tuft on sixth joint very large, the lower scales white . . fraudatrix, Tlico. 

Scale- tuft on sixth joint smaller, the scales all dark . • ^ 

6. Abdomen unhanded . . harheri (Theo.). 

Abdomen banded taenkta, Leic. 

7. Sixth to eighth joints of male antennae without scale- tufts. . . . • • ^ 

Sixth to eighth joints of male antennae with scale-tufts . . . . ■ • ^ 
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8. Male palpi almost as long as the proboscis hewitli, Edw. 

Male palpi only about Vlf as long as the proboscis . . . . curtijxilfis, Edw. 

9. Male palpi a little shorter than the proboscis ; scale-tuft on sixth antennal joint 

bright yellow cmimntm, Leic. 

Male palpi at least as long as the proboscis ; scale-tuft on sixth antennal joint of 
a duller colour 10 

10. Last two joints of male palpi rather longer and distinctly hairy ; Ceylon species 

imifomis, Theo. 

Last two joints of male palpi rather shorter and almost hairless; Malayan 
species . . . . . 11 

11. A distinct scale-tuft on the sixth antennal joint of the male mammilifer, Leic. 
Scales on sixth antennal joint of male hairlike and inconspicuous mimr, Leic, 

Lophoceratomyki being regarded as only a subgenus of Culex, the names nigra and 
taennia are both preoccupied, but I refrain from proposing substitutes for them as I 
am doubtful if they are specificially distinct from L ruhilhorms and L. taeniata 
respectively. I have used the name eminentiaf Leic . , i nste ad of the earlier bre vipalpus, 
Theo., in order to avoid confusion with Cukx (Cyathomijia) brevipalpis, Giles ; these 
names are too much alike for both to be retained. 

Lophbceratomyia barkeri^ Theo. 

I now consider that my L. qmdripalpis (Bull. Ent. Kes., v, p, 80, 19U) is synony- 
mous with L. harhri and L. sylvestris. 

Lophoceratomyia uniformis, Theo. 

I have previously stated (Bull. Ent. Res., y, p. 80, 1914) that L, uniforniis is identical 
with L mmmilifer, but a more careful examination proves that this is not so. Larval 
skins of L. uniformis from Ceylon, with the adults bred from them, were presented 
to the museum by Mr. E. E. Green in 1914 ; the larvae are very peculiar in having 
the whole integument of the thorax and abdomen covered with minute hairs. I 
thought that this might prove to be a character of Ijophoceratomyia, and was much 
surprised when in 1916 Dr, A. T. Stanton sent larval skins of L. mmmilifer from 
Ginting Simpah, Fed. Malay States, which had a normal bare integument. A 
subsequent re-examination of the adults revealed the difference indicated in the 
key. 

Lophoceratomyia minor, Leic. 

The male specimens in Leicester’s collection, which apparently can only be this 
species, differ as follows from his description :-The palpi are barely as long as the 
proboscis ; sixth antennal joint with very inconspicuous hair-like scales on ite outer 
side ; the larger claw on the fore and mid legs is toothed as well as the smaller. In 
spite of these differences I believe I must have correctly identified the specimens, as 
there are none in the collection which fit Leicester’s description, and none of his 
descriptions fit these specimens better than that of L. minor. I do not know w e er 
the name L. mimr is antedated by Cukxmmr, Theo. (Oct. 1908), so allow ittoremain 
lot the present, as C. minor is probably synonymous with C./«scoceptete, Iheo. 
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Bred specimens agreeing with those above referred to have been received from 
Dr. Stanton from Ginting Simpah, Fed. Malay States, 1915. The larval sMn is very 
similar to that of L. mammilifer (received from the same place in 1916), but the gilis 
are twice as long as the anal segment instead of only a little longer, and there are some 
other differences. 

Lophoceratomyia cylindrica, Theo. 

Culex cyliridricits, Theo., Mon. Cul. iii, p. 202 (1903). 

The antennal structure of this species is exactly the same as in L, mimtisim 
(Theo.), which it also resembles in its banded abdomen. 

Lophoceratomyia chaetoventralis, Theo. 

Neomehnoconion ckaetoventmlis, Theo., Mon. Cul. v, p> 461 (1910). 

Though known only from the t 5 ^e female, this also is evidently a species of 
Lophoceratomyia, It appears to be very much like L. cylindrical but has white scales 
round the front margin of the mesonotum, which the latter has not. 

Subgenus Micraedes, Coq.’ 

It is doubtful whether all the species of Culex with the palpi equally short in both 
sexes are genetically related, but it will perhaps be convenient to class them all 
together in one subgenus. The name of this subgenus should perhaps be AMinus 
rather than Micrae^s, since Howard, Dyar and Knab include Lutz’s genus in the 
synonymy of Culex. 

Micraedes malayi, Leic. 

Aedes malayi, Leic., Cul. of Malaya, p. 184 (1908). 

Aioretomyia aede.s, Leic., Cul. of Malaya, p. 189 (1908). 

I overlooked the above synonymy in my paper on Synonymy of Oriental Culicidac. 
The types agree. 

Genua Theobaldia, N.-L. 

Theobaldia longiareolata, Mcq. 

Culex lo'ugiariolatU'S, Mcq., Dipt. Exot. i, p. 34 (1838). 

Culex spathipalpis, Rond., Bull. Soc. Ent. It. iv, p, 31 (1872). 

Culex serratipes, Becker, Berlin Mitt. Zool. Mus. iv, p. 78 (1908). 

As Theobald suggests, it is fairly certain that Macquart’s species is the same as 
Rondani’s ; it is the only European gnat to which Macquart’s description of the 
venation will apply, and therefore this old name ought to be used. Becker’s 0. 
serratipes is also quite evidently the same from the description. 

It may be mentioned here that Becker’s C. anguste-alatus and C. alhopalposm 
Are probably both Stegomyiafasciata ; the former apparently being described from a 
specimen with the last two hind tarsal joints broken off, and the latter from one with 
a rubbed tborax. 

Genus Aedomvia, Theo. 

Aedomyia africana, N.-L. (ffg. 10 c). \ 

Neveu-Lemaire described this species from a single male which he said had only a 
median pale ring on the proboscis and no white scales on the palpi. I have not seen 
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a specimen answering to this description, but the numerous specimens of Aedomyia 
received from various parts of Africa show a good deal of variation in the amount of 
white on the proboscis and palpi, and I therefore incline to believe that Neveu* 
Lemaire only described an unusually dark specimen of the species which is widely 
distributed in Africa. This species I have previously identified with the Oriental 
A, catasikta ; there are, however, slight but apparently constant differences between 
the two, and I therefore propose to use Neveu-Leinahe’s name for what I believe is 
likely to prove the only African species of the genus. 



Fiff. 10. Male genitalia of AMomyia seen fruin below, witli tip 
of clasper further enlarged (u) A. sqaamipennis, Arr., from 
British G-uiana ; (&) A. catasticia, Knab, from Sarawak ; (c) 

A. africana, N -L., from Nigeria. 

A. ajrkana difiers as follows from A. catastkta :~-It is cyi the average distinctly 
smaller ; the wings have a well-defined clear yellow patch at the base just below the 
costa, in which Ho darker scales are included ; the yellow patch on the mesonotum 
is more sharply defined and rather larger, and its sides are not indented by patches of 
dark scales ; the claspers of the male genitalia are somewhat narrowed instead of 
slightly expanded towards the tip, and their terminal spine is divided into about 15 
instead of about 20 teeth (fig. 10 c). 

Figures of the male genitalia of A. catastkta and A. squamipennis are given for 
comparison. It is possible that A, catasticta is the same as the Australian A. ums‘ 
iipes, but this is nob likely, since Taylor speaks of white scales being present on most of 
the joints of the female anteiiiiae, whereas in the three species known to me only the 
first two antennal joints bear scales. 




NOTES ON COCCID-INFESTINU GHALCIDOIDEA -II. 

By James Waterston, BJ).. B,Sc\, 

Imperial Bmeau of Entomology, London. 

In the following descriptions I have dealt mainly with part of a small but valuable 
collection of Coccid Chalcids, sent by Mr. W. H. Patterson from Aburi, Gold Coast. 
The excellent condition in which the insects were received niav be due to some extent 
to the fact they were bred specimens, but it also owes somethin,^, I think, to the method 
of packing employed. Into each tube (If in. X \ in.) a little melted naphthalene 
had been run with a piece of moderately thick paper on the top ; above this again 
the Chalcids were loosely enclosed in screws, or {in the case of minute Eulophids and 
Aphelinines) in small triangles of tissue paper, and the tube coated and sealed with 
paraffin wax. 

Some notes on the methods adopted for the preparation of the .specimens for 
descriptive purposes may he given. 

The material was sorted into species and two examples of each sex were selected 
when available. The first example was relaxed for twenty-four hours, brushed out 
and set in a drop of water, and when the liquid had nearly dried oil, a toucli of thick 
gum tragacanth was placed on the tarsi and tips of the antennae and wings. The 
second specimen, after the wings had been broken off and transferred to clove oil 
direct, was heated in 10 per cent, caustic potash until a few minutes after it had sunk , 
next transferred to glacial acetic acid, without washing, and when thoroughly cleared, 
passed quickly into clove oil direct. In the case of species with a thick, dark, heavily- 
chitinised integument, which it is desired to study, the opaque sclerites may he trea ted 
by Mayer’s chlorine method (Arch. Anat. Fhys., 1874, p. 321), as follows Place a 
few crystals of potassium chlorate (KCIO 4 ) in a wateh-glass, and add one or two drops 
of strong hydrochloric acid (HCl) ; when the action has taken place (which should 
be immediately) and the green tinge of nascent chlorine is apparent, dilute with a drop 
of distilled water, and immerse the sclerites in the liquid. When the chitin is thin, 
the bleaching will take place quickly ; the action should be carefully watched and 
checked at the point desired by transferring again to the acetic acid and rinsing 
there. Place next in clove oil ; if the integument is very dark and heaVily-chitimsed 
do not add any water to the bleaching fluid. Dissections may be eflected either in the 
acetic acid, which is easier, but a little unpleasant to work over, or m oil. hrom oil 
the dissections may be mounted in balsam in the usual wax , the ica anc t orax 
being protected by fragments of cover glass to prevent crushing. By using circu at 
cover slips of | in. diameter (No. 1 for preference) the whole of the insect may be 
conveniently mounted on two 3 in. X 1 in. sUdes. The follovvmg order of dissection 
and mounting greatly facilitates descriptions antennae and man es , rs an 
second maxillae; labrum, hypo- and epi-pharynx; prothorax {sclerites separated 
and flattened) ; mesothorax, separated only into notal and sterno-pleuial paib , 
propodeon; abdomen, tergites, sternites, parts of ovipositor, or mae geni aia, 
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wings and legs. Tlie latter parts sliould be arranged to show both sides ; the 
chaetotaxy of the under surface of the wings and the posterior aspect of the legs 
(especially the apical armature of the tibiae) is often of great importance, and can he 
studied accurately only by methods such as are outlined above. 

When a species has been founded on a single example, the type is treated in the 
following way the wings on one side having been removed are passed through oil 
and mounted in balsam ; the legs on one side are taken off, heated in potash, put 
through glacial acetic and oil, and then mounted ; in the same way one antenna 
is mounted, the head being variously treated. If the species be one with a thick 
deeply sculptured integument, it is best, I think, to treat for a short time with hot 
potash and then to dissect out the mouth-parts in acid and mount them. A fine pin 
is now inserted into the cavity made by the removal of the trophi, and the head set 
aside to dry ; after this the smallest possible drop of viscid xylol-balsam is employed 
to fix the head firmly to the pin ; the balsam must not be thin or it will run over the 
sculpture of the irons and ruin the preparation. The specimen may now after relaxing 
be set on card with the head alongside, one antenna is left on to show the relative 
length of the scape and the scapal groove, etc. Neither the colour, the metallic lustre, 
nor the ordinary bristles of strongly chitinised heads will alter by this treatment, 
but it should not be employed where the bristles are stout, flattened and scale-like, 
as they are apt to become detached in the process. In such cases one can only dissect 
the mouth-parts when the specimen has been properly relaxed; the mandibles, 
however, are hard to remove when the muscles have not previously been softened 
by caustic potash, and the labrum as often as not is lost or torn ; when the head is 
weakly chitinised and non-metallic, it is perhaps better studied mounted like the kgs 
and wings. Speaking generally, all larger, more heavily-chitinised Chalcids should 
he carded ; theoretically, no doubt, specimens mounted on a pin point or at the end 
of a long triangle of card give the greatest facility for study, as they can be looked at 
from all points of view ; but in practice the advantages are mainly with material set 
and gummed down in the way described. The carded specimen is much more safely 
held ; e.g., there are still Walkerian and Westwoodian types in the British Museum 
collection dating from the forties or earlier in excellent preservation, while many 
St, Vincent examples (1894) pin-mounted, have been destroyed or become reduced to 
a thoracic torso through vibration in opening of drawers or rough handling ; and if it 
is desirable to inspect the thoracic sternum the specimen can be floated off in a moment 
on a drop of water, dried, examined and tacked down again. All small Chalcids are, 
however, much better mounted in Canada balsam, except such insects as small 
Pteromalids or Entedonines, whose hard metallic integument appears opaque and 
without detail under such conditions. With fragile Chalcids (some Aphelinines, 
Eulophids, Trichogrammatids, etc.) one must be more careful. It is quite safe to 
bring them at once from potash to glacial acetic acid, but thereafter the specimen^ 
must pass successively through half absolute and half acid, and pure absolute alcoliol, 
and be finally brought into oil by placing in a tube graduated from pure oil at the 
bottom to absolute alcohol at the top. 

When one is compelled to make a type of any of the more minute and stoutlj' 
built forms (e.g.^ Coccofkagus) it is best, I believe, not to mount the insect entire, 
but to put — of course on the same slide—the following parts under separate cour 
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slips W tead and trunk ; (6) legs ; (c) wings ; {d) antennae, and if possible (e) man- 
dibles and trophi. The proportions of tarsal joints and nervures can be judged with 
accuracy only when the parts are flatly extended. The method of rapid mounting 
which has been described gives the best results wdth material which has merely been 
dried. It may also be used with spirit material, but alcohol has the defect of rapidly 
becoming a first-rate macerating solution, unless it is used strong (over 80 per cent.) 
and the tube is at once carefully sealed. When maceration has set in the wdngs swell, 
the upper and lower membranes separating, and very frequently a troublesome 
nuiddy deposit clogs the fine discal ciliation ; the muscles toughen and a much 
longer treatment with potash is required before transference to acetic acid can be 
made ; the wings also arc harder to detach. It cannot indeed be questioned that 
the best preparations of these organs, giving the crispest images under the microscope, 
^ are got from specimens which have never been in any liquid preservative. In 
detaching the wings, legs or antennae, the dissecting needle should be dipped into oil 
and passed gently over the surface of the part to be taken off before any pressure is 
applied at the joint ; when the joint is broken the part adheres to the needle and can 
be at once put in oil. 

But, while Chalcids of the largest size may be pinned, and medium- sized species 
packed in tissue paper, it is a distinct advantage to have the smallest forms sent in 
spirit— not that alcohol is of great value as a preservative, but simply that it prevents 
shaking of the insects and so protects the chaetotaxy and appendages from those 
injuries which packing in even the softest tissue paper cannot wholly obviate. Care 
must be taken to fill the tube completely with spirit and the cork should have a smooth 
surface and exactly fit the tube. 

It is hardly necessary to add that the foregoing notes apply to material whose 
external morphology alone has to be investigated. For histological purposes more 
elaborate methods of preservation are required. If corrosive sublimate (HgCl), 
alone or in combination, is used as a fixative, it is perhaps well to remind collectors 
that washing out witL iodine in alcohol must be done mm^iately after fixing. 

In the following pages the use of the w-ord scrobes ” has been abandoned. 
Properly, the term, denoting the frontal furrow in which the anteima rises, includes 
(a) the groove behind the scape, (6) the rim (torulus), within which the bulla is 
accommodated, having at its lower angle the real socket of the antenna (c) and 
occasionally* extending a little round and below the torulus. Some writers have 
applied the term (1) to the facial impression ; others (2) to what I call the post 
scapal hollow ; ^ others again (3) to the torulus proper ; neither (1) nor (2) can be 
supported, and (3) has propriety only in cases where there is no facial impression and 
the scapal grooves are obsolete, i.e., when the scrobes are reduced to the toruli alone. 

In describing the abdomen ( $) seven tergites and five sternites may be recognised ; 
iionnally the first five tergites are simple and transverse, the sixth bears the spiracles 
and may be separated into a tergite and two pleural parts— each pleurite with a 
sbgma ; the seventh tergite bears the setigerous processes (2). I can see no 
objection, for descriptive purposes at least, to numbering the tergites 1-7 and the 
sternites 1-5 ; to homologise them strictly with the segments to which they belong 

in Ooccidoxenus coelops, see fig. 2 a, b, p, 239, 

1C325) 
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would involve using a number instead of the terms “ piopodeon and sheath of the 
ovipositor,” which seems a needless simplification. The measurements of the tarsal 
joints are made along the dorsal edge and do not include the claw. By “ marginal 
vein ” unless otherwise indicated, is to be understood strictly the costal portion or 

abscissa of that vein. , ^ ^ . n 

Family ENOYRTIDAE. 


The present classification of the Encyrtidae according to the number of mandibular 
teeth is entirely artificial, and, if pressed, puts members of the same genus into different 
tribes. In tridcntate groups species occur with the upper pair of teeth fused into one 
broad cutting edge. There are described below two such species, which are formally 
Ectromines, but I believe that their Bothriothoracine appearance is a truer index of 
their relationship. 

These insects run down iosP&iitelicus, Howard (Proc. U.S. Nat. Mus., xvii, p. 611, 
1895) in Ashmead’s tatle (ibid., xxii, p. 336, 1900) if one begins at the Miiine seition. 
In tbe EctTomine section of Mr. Girault’s keys (Mem. Quccnsl. Mus., iv, p. 181, 191.1) 
they run to Coedioxems, Crawf. (1913). Proofs of figs. 2 and 3 were sent to Dr. 
L. 0. Howard, whose reply has fortunately come to hand just before the preseri!’ 
paper rvent to press. Dr. Howard unites that Mr. Ghault considers that the drauiiip 
• indicate Coccidoxenus, Orawf., but with a more pronounced sculpture than hasyol 
been found in that genus. Pentehms, How., he adds, is apparently the same as 
Hmmnasim, Ashm. (Proc. U.S.A. Mus., xxii, pp. 336, 374, 1900)-the two differii. 
however in sculpture- a genus with which the African forms have no very close 
relationship. It is in my opinion undesirable to erect even a subgeiiiis on sciilpluie 
alone, particularly in a section already probably overburdened with subdivisioiis 
and the species described below have therefore been placed in Coccidoxenus, Orawf. 


Genus Aneristus, How. 


AneristuSj Howard, Canadian Entom., xxvii, 1895, p. 351. 

Aneristus croconotus, sp. nov. (fig. 1). 

A bbekish or hladkish-hrown, dully shining sgiedes with a conspkmm i/dlot 
notal blotch. 

Byes dark chocolate-brown ; vertex (a little paler), irons and genae fuscous, wtli 
black bristles. Antennae blackish brown. Thorax : prothorax entirely, meso- 
pleurae, sternum and scutellum blackish brown ; anteriorly the mid lobe is iiairovlf 
blackish where overlapped by the pionotum, and there is another presutural fusci^s 
or blackish band extending across the side lobes, except narrowly anteriorl) . ® 

greater part of the mid lobe is bright lemon-yellow, which appears again ® 
the broad petiole ; otherwise the metathorax, propodeon and abdomen are blackis , 
the abdominal tergites having a purplish lustre. Fore wings : the submarginal an 
marginal veins pale (to one-half), the latter apically darker ; the blotch ex 
com'pletely across the wing (fig. 1), which is very shortly darkened at the rad^. V 
aU the f> mora, the fore and mid coxae and tibiae, with their spurs, claws and einpo ^ , 
and first hind tarsal joint to beyond one-half, blackish ; fore and mid tarsus 
hind tarsus mainly whitish. In the hind leg the coxa is pale laterally on both aspe 
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broadly dark above, and narrowly beneath ; the tibia is apically paler, and darker 
near the base, but with indefinite smoky streaks dorsally and ventrally, except on 
the apical tkiid. Ovipositor reddish brown. 

Eead^ just wider than deep (15 ; 14). Eyes large, with minutn scattered bristles, 
occupying five- eighths of the depth of the head, or twice the genal space ; nearest 
to one another just before a third from the anterior ocellus to the middle of the clypeal 
edge ; at this point separated by three-fourths of a diameter, and by about two 
diameters on the base line , from in front the curve of the eyes is continued across 
the swollen vertex, but ventrally the outline contracts to the somew^t narrowed 
mouth-opening which is transversely less than the shortest distance’ between the 



Fig, 1 . Aneristus eroconoius, sp. n. ; (a) right fore wing; 

(?>) mandible ; (c) antenna. 

eyes. Mouth-edge straight broadly at either side, the middle one-fifth occupied by a 
low slightly salient clypeal lobe ; post-scapal furrows deep, uniting before the anterior 
ocellus. Toruli large, ohlong-oval, separated by about t^vice their breadth, and 
distinctly remote from the clypeal edge, lying for one-third above the base line of the 
eyes. Genal keel traceable, at least just below the eye. On vertex and irons the 
pattern is regular, somewhat coarse and raised, the cells being pentagonal or quadrate, 
smoother between the toruli, finer towards the genae ; on the occiput and genae the 
pattern is larger and transversely drawn out ; along the occipital margin .are some 
short spinose bristles (about 6 : 6) with many more (over 30) very minute, which form 
an arched sub marginal row, continuing down parallel with the edge till they mingle 
with the genal bristles. About 12 bristles on the ocellar triangle. The orbital 
bristles (18-20 on each side) are unusually distinct superiorly, hut become less con- 
spicuous below j between the scapal furrow and the orbit arc about 30 bristles, and 
there are about as many more verj’’ minute ones in the lower frontal angle, the change 
in the calibre of these bristles taking place suddenly nearly at the base line of the eye. 

(C325) c2 
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At eacli side of the mouth-opening are 3-4 longer bristles ; on the mid clypeal lobe 
4 short hyaline marginal spines, and about 6 more superiorly on or near the edge ; the 
genae bear 2^ submarginal rows of bristles. In life the vertex and face are probably 
swollen. 

Antennae (fig. 1 c) length, nearly ’9 mm., and *14 mm. deep on the third funicular 
joint. Scape over four and a half times as long as broad, with large coarsely raised 
pattern, no ventral bristles, but one subapical and subventral, and 8-9 median to 
subdorsal, and chiefly on the apical half, on each side. Pedicel (3 : 2) three-eighths 
of the scape, but a little broader, with the pattern of the scape. Though articulated 
medianly or submcdianly, the appearance of the funicle suggests a subdorsal insertioa 
of the joints ; the upper basal angle of the second and third joints of the funicle aad 
the first of the club swells backwardly, fitting into a dorsal apical hollow of the 
preceding joint. The first funicular joint appears longer than it really is, being only 
one-twelfth longer than the second ; indeed the two are equal if the dorsal sAvellinff 
of the second is reckoned. The joints are in the proportion 12 : 11 : 9, with corres- 
ponding width 7 : 10 : 11 ; in the club the segments are approximately 11 : 8 : 10, 
with breadths 18 ; 16 : 11 ; the club is absolutely longer than the scape ; and a little 
over four-fifths of the last two funicular joints together. Sensoria, in all, the fust 
funicular has 11-12 ; the second 22 ; the third 27 ; club (a) 24, (6) 19-20, (c) 12-14. 
On the terminal sense-organ are about 10 short hyaline spines. 

Mouth‘parts, Labrum with 4 (?) bristles ; epiphaiynx anteriorly triangular. 
Mandibles (2:1) (fig. 1) with the second ventral spine very stout ; 3 bristles exter- 
nally on the apical half, the " toe ’’ of the cardo long and narrow ; stipes with 
8 bristles, mainly at the side ; one on the mentum, sub-basal Maxillary palpus 
segmented (1:2), over twice as long as the labial ; 4 se tiger ous pustules on the 
ligula. 

Thorax, Prothorax : pronotum when flattened out, quite straight behind, with a 
posterior row of 22-24 bristles ; one bristle on each side, above the small semi- 
circular spiracular emargination, much more developed. Besides the posterior row 
there are about 90 bristles in 3~4 transverse rows ; the surface is evenly raised, and 
there is a slight thickening at the spiracle. Mesothorax : mid lobe with 4 stouter 
bristles inside each parapsidal furrow, 4 similar ones before the suture in a transverse 
row ; the surface of the lobe densely set with bristles (about 150), which increase in 
calibre posteriorly ; side lobes with 4 bristles ; axillae, 2 ; scutellum, more sparsely 
set, 20-30 bristles, 2 posteriorly much stouter and longer. Sternopleurae, pattern 
faint, antero-ventrally drawr, out on the epimeron so that the sclerite seems covered 
with very fine striae, coarsest and most regular on the sternum posteriorly ; 2 (P 1) 
central posterior bristles, and one at each postero-lateral and antero-lateral angle. 
The upper part of the prepectus has a distinct coarse regular raised pattern. 
Metanotum : side-pieces with one or two transverse rugae behind, which continue 
anterolaterally across on to the propodeon, in the region usually occupied by the 
sulcus, as a raised shortly-ridged reticulation. 

Freypodeon narrowed medianly, not wider there than the posPscutellum ; surface 
smooth ; two strong internal rods in the position of lateral keels ; beyond them, 
and remote from the sides, are the moderate-sized, transverse oval spiracles, a littk 
nanowed at the inner end. 
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Winss. Fore wings (%. 1) nearly two and a half times as long as broad • len-dh 
•95 mm.; breadth, •4mm, Submaiginal: marginal, 7:9; radius with’ 4 cells’ 
submar^mal up to the cleat pustules with 6-7 bristles; 9-10 fine bristles in the 
submaiginal cell ; 14 thick bristles on the marginal (double from the fifth onwards, 
the second bnstle stout but shorter) and as many mote projecting over the edr-e from 
ielow. Surface otherwise evenly set with bristles, which are stronger on the%loud 
Hind wings four times as long as broad; length, '82 mm.; breadth, ■21mm.; 
marginal vein with 27 bristles before the hooks ; 4-5 minute bristles at the hooks J 
basally the hind wing is posteriorly concave. 

Fare legs : femur (4 : 1) one-third longer than the tibia ; anteriorly a ventral row 
of 7-^ bristles from the base to two-thirds ; dorsally and subdorsally covered with 
bristles to above one-half ; three widely spaced bristles (the first after two-thirds) 
before the apex, the most distal longest and strongest ; posteriorly 8-9 subventral 
bristles in two irregular rows. Tibia (4 : 1) rather flat ; apical comb with 4 spines ; 
comb of first tarsal joint sloping across the apical half of the joint, containing 10 thin 
spines. MMegs long ; coxae with 4 major bristles and about 30 smaller, anteriorly ; 
femur (5 . 1) slender. At the base of the tibiae (17 1 2) are 5 stout sharp spines, two 
anterior, two posterior, and one on the dorsal edge ; the spur just exceeds the first 
tarsal joint, which bears besides the usual plantar spinules an antero-lateral nearly 
ventral row (7-8) of sharp hyaline spines. Hind legs : coxae (5 : 3) bare on the upper 
two-thirds, and three-fourths of the femur in length ; femur (10 : 3) nearly bare ; 
tibiae (nearly 7:1) with 11-12 spines in the comb ; the dorsal bristles of the tibiae 
are stouter from one-half to the apex. 

In the fore tarsus the proportions of the first four joints are 8, 4, 3, 3 ; in the mid 
and hind legs the ratio is 19, 8, 7, 5, 

Abdomen : first tergite not markedly longer than the others ; all seven with one 
row of bristles, 6 postero-medianly straight. Between the spiracles 8-9 bristles ; 
behind and between the setigerous processes are 12 bristles. 

Length 1*5 mm. — 1*6 mm. ; alar expanse, about 2| mm, 

(J. Differs from the $ in the hyaline wings and completely black thorax and 
aodomen, the latter submetallic dark purple above. Head : the vertex and frons 
below the anterior ocellus (the upper corners of the frontal sclerites, in fact) very 
narrowly darker than in the 5 ; remainder of the face and mouth-edge, and 
posteriorly up the genae half-way to the level base line of the eyes, flavescent, the 
trophi being mainly yellowish, except for the darker stipes, and second maxillary joint 
towards the apex. Antennae not so black as in the $ ; scape, except obscurely at 
the apex, and under side of the pedicel yellow. Fore legs entirely, apex of mid coxae, 
the trochanter, femur and tarsus, hind coxae, trochanter and tarsus, except last joint, 
pale fiavescent ; mid coxae above hind femora and tibiae entirely blackish ; mid 
tibiae pale with a faint fuscous tinge. All the claws, empodia, and fifth hind tarsal 
joint blackish. 

Head very broad, much wider (19 1 16) than in the $. Eyes with distinct, though 
scattered, rigid pubescence ; separated just before one-fifth from the anterior ocellus 
ky two, and on the base line by three diameters. Toruli a little higher than in the ?, 
one-half lying above the base line of the eyes ; scapal furrows short, uniting 
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lower down than in the 2, at a point just heyond half-way between the toruli and 
the anterior ocellus. The bristles are fewer on the face, . which is broadly bare 
medianly, and fine from one-half downwards ; as in the the triangle between the 
toruli bears about 12 bristles. 

Antennae : length, *87 mm. ; scape (nearly 4 ; 1) Sorter than the club (15 : 17) ; 
pedicel (11 : 10) swollen, two-sevenths of the scape, or one-third of the first funicular. 
Funicular joints in the ratio 12| : 11 ; 9, with a breadth of 7 ; the club in the same 
scale is 16^, segmented in the ratio 7:6:7; the sensoria are higher and much more 
numerous than in the 2, the first funicular bears about 40, and the last segment 
of the club 10. 

Mouih-])ar(s : mandible (4 : 3) broader than in the $. 

Thorax. Everywhere the pattern is more boldly raised, and there are some 
additional bristles on the pronotum and mid lobe of mesonotum. The propodeal 
spiracles are oval, and outside them anteriorly the surface is reticulate, not rugose, 
with 5-6 bristles. 

Wings a little over twice as long as broad; length 1mm.; breadth, ■47mm. 
The submar^nal vein is a little shorter and the marginal correspondingly longer thau 
in the $ ; the submarginal thus bears one longer bristle fewer, and the marginal ha? 
1-2 extra added to its rows. In the submarginal cell is a row of a dozen short 
bristles with 1-2 extra at the apex ; below the marginal (to near the radius) the 
discal ciliation is distinct, about twice the breadth of the vein. Hind wing : length, 
*85 mm. ; breadth, '25 mm. Chaetotaxy of veins as in the $. 

Abdomen : sixth tergite narrowly slit medianly, with 6 bristles between the 
spiracles ; seventh In two quadrate lobes, with 3 bristles each ; the seventh stemite 
bears 4-5 bristles on each side below the penis. 

Length, 1*25 mm. ; alar expanse, nearly 2|- mm. 

$ in the British Museum. 

Gold Coast : Aburi (If. H. Patterson ) ; (a) ex Lecanium sp. on orange, 2 (Jo? 
3 $2 1 (^) reared from Lecanium sp, on Tefhrom vogilii, 19,xii.l915, 1 

This Coccophagine is a typical Aneristus in possessing a short scape and flattened 
funicle in both sexes. The insertion of the antennae is, however, higher up than i]i 
the genotype {Aneristus cero])lastae, How., loc. cit.) and the bristles of the dorsal edge 
of the tibia are not markedly strong. The species is large and very distinct. 

Genus Coccidoxekus, Crawf. (1913). 

Coccidoxenus, Crawf., Proc. U.S, Nat. Mus., xlv, p. 248, fig. 1 (1913). 

Type.— CocciDOXENus portoricensis, CrawT. (Lc.). 

Coccidoxenus coelops, sp. nov. (figs. 2 or-c, 3 a-d). 

2. A large blue-black species with wholly dear wings amd distinctly paler tipped 
oviposiUyr. 

Head dull violet-black, with metallic reflections at the junction of the scapaJ 
furrows, and at each side in the hollows above the mouth-edge. Antennae blackish' 
brown ; the bullae paler. Thorax like the head, but duller, with green metallic 
reflections narrowly on the mid scutellum,. Wings: both pairs entirely hyaline; 
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veins of fore wings brown, and thougb darker at tbe base of the radius, tbis colour 
does not spread to tbe surrounding membrane. Legs : coxae (with violaceous 
leflections), tibiae, femora and claws blackish-brown; nou-metallic, with knees 
shortly and indefinitely paler ; fore tarsi entirely pale fuscous ; mid tarsus the same, 
l)ut the first joint mainly whitish ; hind tarsus with joints 1-3 whitish, 4 and 5 
brown. Abdomen, except narrowly near the petiole, dark metallic greenish-blue ; 
elsewhere black, with dull cupreous reflections. The base of the ovipositor is blackish- 
brown ; the projecting tip, clear brown. 




Fig. 2. Coccidoxsnus €odo])s, sp. n., $ ; (a) head, profile ; {!>) head, ftont vi.w 
(c) mandible. . t p ^ • 

ComdomiM obscurAa, Bp. D., $; id) hcf. le " 

(/) mandible. 


Hmd rarely broader than deep (12:11), short ; occiput 
concave ; lateral ocelli about a diameter from the occipital ei^e an a a 
from the orbits respectively, lying in an equilateral triang c. yes m pro e 
long as the malar keel, or five-eighths the depth of the head, separated at 
(at the lateral ocelli) by one-fourth, and on the base line o e y ^ 

fourths the breadth of the head. The mouth-opening is about two-fifths of the md 
of the head ; clypeal edge straight, cut back shortly from the from the 

long, triangular, with rounded angles, separated by a little over eir g 
mouth-edge, and cutting the base line of tbe eyes superiorly ; separated by about 
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their own length ; scapal grooves deep (the space between raised, not prominent in 
profile, but carinate between the toruli), not meeting in a sharp angle, but separated 
superiorly by a small flat area. Below the toruli, the scrobe continues as a holio'w 
above the mouth-edge, extending laterally to the genal keel. On the vertex and 
irons, between the orbits and scapal grooves, the entire surface is covered with large 
thimble-like setigerous punctures ; on the elevation between the grooves there are 
about twenty smaller, more widely placed punctures ; similar sparser and smaller 
punctures are seen above the clypeiis and sides of the mouth-opening. Above the 
mouth, the surface for a short distance is nearly smooth between the punctures, but 
on the vertex the unpunctured surface is strongly and finely raised reticulate ; the 
genae behind the malar keel are punctured similarly to the lower lateral angle of the 
irons in front. 

Antennae slender, the club not greatly expanded, and only a little over one-third 
of the funicle ; length, 1*4 mm. of which the scape is *47 mm. ; bulla elongate, 
two-ninths of the scape ; the latter nearly six times as long as broad, narrow basally, 
and expanded on the apical two-thirds ; pedicel (13 : 6) one-third of the scape, but 
barely as wide ; as long as the first funicular. First four joints of funicle cylindrical ; 
the fifth quadrate ; the sixth transverse ; in the ratio 18 ; 14 ; 14 : 12 : 11 : 10; 
the breadth increasing from 6 on the first joint to 11 on the sixth ; club (in the same 
scale) 10 : 7 : 12, with a breadth of 16. Except on the last two segments of the club 
the bristles are stout ; sensoria—first funicular, 1 ; second, 3 ; third, 4 ; fourth, 5 ; 
fifth, 8 ; sixth, 10 ; club, 14, 19, 8. ■ 

Mouth-parts : mandibles (17 : 10) elongate, with one small ventral tooth, above 
which is a broad concave lobe (?two nearly fused teeth), the upper internal one mucli 
shorter ; the upper basal angle broadly bare ; 30-40 bristles on the rest of the outer 
surface. Stipes coarsely reticulate ; one long bristle behind the palpus, and another 
about the middle ; maxillary palpus, 5 ; 4 ; 4 : 8 ; mentum rough ; pattern a 
little finer than on the stipes ; bristles 3 : 3. The galea is covered with bristles, 
8-9 standing at the edge, on which, at the upper basal angle, there are also 4-5 short 
clear spines. 

!PhoTax stout and broad ; pro- and meso-notum coriaceous, i.e. the pattern fine, 
transversely drawn out, with numerous close, very short striae, and densely set ^itb 
setigerous punctures much smaller than those on the head ; scutellum (two-thirds as 
long as the pro- and meso-nota) longitudinally striate ; the pattern more highly 
raised. Propodeon very smooth centrally, swollen, round, and rougher below the 
larger, broadly oval spiracle. 

Wings two and four-fifths as long as broad; length, 2'1 mm.; breadth, ‘75mni.; 
submarginal five times the radius; the marginal punctiform and not reaching the costa; 
the post-marginal not half the radius. Submarginal with 15 bristles ; 4 bristles on the 
costa, at base of radius and on postmarginal ; 7 bristles at the root of the radius 
and 8-9 on it or at the sides. At the apex of the submarginal cell is a row of 10 shod 
dark bristles, and 6-7 longer nearly hyaline ones rise from the membrane underneath , 
besides these there are numerous minute hyaline bristles, many submarginal la 
position, in from two to four rows. The majority of these bristles rise from 
but at the base are two short rows from the upper surface. The general distribution 
of the bristles is shown in fig. 3 a, c ; the two clear areas—the basal triangle and t e 
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median band-bear, chiefly underneath, many minute hyaline bristles, which are not 
sho« m the figure ^except behind the radius, beyond one-half, there are no defined 
tracts m the ohaetotaxy, but the bustles apically tend to flow to the termen in 
isoclinal lines. Hind wings three times as long as broad ; length, 1*2 mm. breadth 
•4 mm. ; about a dozen minute bristles along the edge of the submarginal cell, before 
the apex; ten bristles behind the hooks; bristles on the apical half extremely 
minute and weak. ^ 



T'ig. 3. Coccidoxenus coelojis, sp. n., 9 ; (a) right fore wing ; (c) radius. 
Coccidoxems ohscumtuSi sp. n., o ; (&) radius of right fore wing. 


Fore legs : coxae (3:2); femur broadened rather suddenly, ventral edge very 
straight ; dorsal edge subconcave ; 4-5 of the subventral bristles, at the apex, are 
stronger ; tibia (4 : 1), the bristles of the dorsal edge stouter ; apical comb of 7, and 
S other short spines at the upper apical angle ; tarsal comb of 16-17 spines. Mid 
: coxae (4 : 3), anteriorly finely raised reticulate, with very many short bristles ; 
posteriorly bare and minutely transversely striate ; femur, about 9:2; tibia nearly 
^ • 1 at apex and 12 : 1 in middle, slender on basal two-thirds, then expanded, with 
^ peg'like spines on anterior apical edge ; spur exceeding the first tarsal joint. The 
fat four joints of the tarsus bear 28, 12, 10, and 6 peg-like spines, respectively, and 
'6 of the ordinary plantar or lateral bristles of the fifth joint are spinose. Hind 
^oxae (6 ; 5) rough, with 4 long bristles above the trochanter ; femur, 4:1; tibia 
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(19 : 3) with the apical comb f\ -shaped, containing about.30 spines. On the posterior 
aspect is a somewhat irregular median row, indistinct both at the base and apex, of 
stronger bristles. There are two apical spurs. Proportions of the tarsal joints 

Pront . . 9 7 6 5 9 

Mid . . 18 8 5 6 9 

Hind . , 18 11 7 6 9 

Abdomen broad at the base, conic oval, produced anally ; sheath distinctly 
developed ; ovipositor projecting. 

Length nearly 3 mm. ; alar expanse, 5 mm. 

Type— $ in the British Museum. 

Southern Nigeria ; bred from Cerophstes milleti, Marchal (Dr. W. A. Lambmn), 

Coccldoxenus obscuratus, sp. n. (figs. 2 d~f,U), 

Antennae not quite so dark as in P. mbps ; face uniformly dull, refringent, not 
gleaming above the mouth-edge. Beyond the clear arc in the middle of the fore wings 
the membrane is very faintly tinted, while below the radius and apex of the sub- 
margmal there is a distinct cloud, extending to the hind margin. The first mid tarsal 
joint only slightly whitish near the base, while the last three hind tarsal joints are 
brown. Head with practically the dimensions and, in general, the puncturation of 
P. coehpSy but differing as follows narrower across the vertex ; at the level of the 
lateral ocelli one-sixth of the width of the head ; ocelli in an isosceles triangle, the 
lateral pair more remote from the occipital margin (one and a half diameters) ; toruli 
nearer the clypeal edge (just under their own length) and wider apart ; post-scapal 
furrows meeting superiorly in a sharp angle, the enclosed area nearly flat, with fewer 
punctures, neither salient nor medianly subcarinate above the clypeus, no hollow from 
the toTiili to the genal keel ; genal surface at most raised reticulate, without thimble- 
like punctures behind the keel ; facial pubescence not so strong as in eoelops. In 
this species the eyes are apparently quite bare when seen with a Zeiss binocular X 88 ; 
under the same conditions, the eyes in mbps are very minutely and sparsely 
pubescent. 

Antennae : length r2 mm/, of which the scape is *37 mm. ; scape exactly 6:1; 
pedicel (5 : 3) shorter than in mbps ; the four cylindrical joints in the funicle are 
here relatively shorter and wider— e.^., in mbps the first funicular is three, in umhrulm 
only two and a half times as long as broad club (3 : 2) short and broad (in coekp 
15 : 8), more abruptly dilated, three and a third times as broad as the first funicular 
(in eoelops two and two-thirds). 

Mouth-parts : labrum with 7 bristles, its edge straight (concave in eoelops ?) ; 
mandibles broader than in mbps (15 : 10), with the upper apical broad lobe practically 
straight-edged, and the lower tooth very small ; about 20 external bristles. Tbe 
third joint of the maxillary palpus is shorter than the second, and the fourth broader 
than in mbps ; bristles of the galea finer, no spines at the upper basal angle. 

Wings : fore wings shorter and broader than in mbps ; length, T75 
breadth, *77 rfim. ; submarginal to radius as in coebps, but the post-marginal even 
more nidimentary than in that species -one-third of the radius ; the discal ciliatrca 
is a little stronger and denser, the proximal angle between radius and marginal being 
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entirely fiUed with bristles, while beyond the radius is a clump o( bristles Hind 

nings: length, 1-2 mm. ; breadth, '4 mm. ; a row of 4 minute bristles aW- the 
jniddle of the submaiginal cell, and none at the edge. 

legs : pattern of coxae, etc., more strongly raised ; mid tibiae a little shorter • 
10 peg-like spmes on the fourth tarsal joint ; comb of hind tibiae with 17-18 bristles* 
those near the upper apical angle stouter, broader and wider apart ; first hind tarsal 
joint distinctly shorter (7 : 9) than the corresponding joint of the mid legs, the pro- 
portions of the hind tarsus being 14 ; 8 ; 7, 5, 8. ^ 

Abdomen short, rounded posteriorly, two-thirds of the thorax; ovipositor not 
esserted. 


length, over 2 mm. ; expanse, mm. 

$ in the British Museum. 

Gold Coast: Aburi, 2 bred from Lemnium somereni, 23.xii,15. (If. H. 
Patterson.) 

Genus Chiloneurus, Westw. 

Chilmeurus, Westwood, Philos. Mag., iii, 1833, p. 343. 

Of the two species described below, one (C. afer, sp. n.) appears to occupy a more 
isolated position in the genus on account of the extraordinary development of the 
scape and club of its antenna. It docs not range itself very near any of the North 
American species keyed by Mr. A. B. Gahan (Ann. Ent. Soc. Amer., vii, no. 3, Sept. 
1914). The second species (C. cyanonoius, sp. n.) resembles many of its congeners, 
and is evidently close to C. dactylopii, Howard (Descr. N. Amer. Chalcid., Bull. Dept. 
Agric. Ent., no. 5, 1885, p. 17), but the pedicel is longer in the African species, being 
practically equal to the first three normal funicular joints (in dactylopii it equals the 
first two. Like C. fomosus, Boh. (Svensk. Vet.-Akad. Hand!., ix, 1852, p. 183) 
0. cyanonotus has the mesonotum parti-coloured, but in the genotype the scui^llura 
is entirely non-metallic and pale. In C. ekgans, Dalm., (Svensk. Vet.-Akad. Handl., 
xli., 1820, p. 151) the scutellum is also yellow and at least the first four funicular joints 
are cylindrical. In wing pattern C. cyanonoius approaches C. ohscurm, Silvestri 
(Boll. Lab. Zool. Portici, ix, 1915, p. 297), but the antennae are quite different, 
C, obscurus belonging to the section with a short club. 

This genus is one in which the sculpture and reticulation repay careful study for an 
understanding both of specific differences and of the colour-play and refringence to 
^hieh the great beauty of these insects is largely due ; there is always one point 
(i.e., directly above the cells) fropa which the refringent surfaces appear to be quite 
dull. In specimens which have been gummed down, the flattening of the club is 
generally exaggerated ; the breadth of this joint should therefore be taken from 
u balsam mount under as little pressure as possible. 


Chilowurus afer, sp. nov. (figs. 4-6). 

?• A nearly black species, notal and stemo-pleural thoracic surfaces concolorous ; 
he flattened portion of the face and lower genae behind non-metallic, reddish, 
ertex, irons and thorax mainly very dull dark metallic green, with lines of blue at 
. sutures ; pleurae dark blue ; the scutellum, from above quite mat, is in side 
metallic refringent. Propodeon and abdomen shining purplish or cupreous 
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black ; the projecting portion of the sheath pale, nearly yellow. Antennae with the 
scape, except apically, pedicel superiorly, and club black ; the rest white. Pore 
wings with the veins embrowned, the junction of the marginal and submarginal neaih' 
hyaline ; behind the submarginal, and narrowly round the apex, at the end of the 
radius, and indefinitely above the frenulum, hyaline ; hind wings with a dark spot 
on nervure at base and at hooks. Fore legs (entirely) and hind coxae (except for a 
small faint dusky spot externally at the base) nearly white ; mid coxae dark, paler 
apically ; trochanters white. All the tarsi and claws pale, yellowish, the fore pair a 
little darker ; fore femora nearly white on more than the basal third, followed by a 
broad, completely transverse smoky band, w^hich ventral ly reaches nearly to tlie 
apex, but stops dorsally at three-fourths from the base, leaving the apex dorsally 
clear and nearly white ; fore tibia narrowly pale at the extreme base, but for the 
most part blackish, paler towards the apex, especially along the edges. Mid femora 
pale, but a narrow blackish band from the ventral apical angle slopes upwards to the 
dorsal edge behind the apex ; on the pale tibia there is a clear basal dorsal spot 
followed by a narrow band which crosses the joint and extends in a dusky stretrk 
along the dorsal edge. In the hind legs, the knees' are narrowly nearly black, the 
femora dusky and paler at the base, especially ventrally ; the tibia darker medianly, 
pale towards the apex, as well as shortly just beyond the base. 




Fig. 4. Hoads of (a) Chiloneurus afer, sp. n., $, front view ; (fc) C. cyammim 
sp. n., front view. 

Head, from in front, distinctly deeper than wide (12 : 11). Eyes large, extending 
over seven- twelfths of the depth, so broad as nearly to obliterate the frons, vhicli iit 
its narrowest (at a point below one-fourth from the vertex to mouth-edge) is less tlwn 
one- eighteenth of the width of the head ; at the lateral ocelli the orbits are from one 
sixth to one-seventh of the width apart, but they converge again in a reniarka e 
manner inferiorly (fig. ia). Toruli (7 : 4) wide apart (entirely outside a linedrpij 
from the corner of the clypeus to the orbit, before the latter diverges 
sloping outwardly and ventrally, separated from one another above by t\vicej 
below by nearly three times their length, distant from the mouth- edge two-fifths 
diameter; clypeal edge straight and marrow, only six-sevenths the length o 
torulus. On the vertex and frons downwards to a little above the clypeus, abo^ e 
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toiuh; and ventro-laterally nearly to the genae, the entire surface is much raised 
, emulate the walls of the cells appreciably thickened, producing the eficc fe Ld 
i„ t o colour notes. The pattern ,s fine, especially where th: eyes appro h o ^ 
another most nearly ; each htt e cell has, under a high power, an appreciable dVt^T 
«t the sui ace cannot correct y be described as pitted or punctured. Wher tl e 
pattern is thus greatly raised th™ are no bristles, except for the usual row (minute 

outieorbis; between thetohandonthecl^^^^^ 

bristles, . (1 . 1) longer, near the clypeal edge above, and 4 (?) from below ; there are 
n ew bnstles on the genae, and upwards towards the occiput, on which the pattern 
IS long drawn out, but little raised. ^ 



Fig. 5. Left anfenua, outer aspect, of (a) CJiiloneurus afer, sp, n., 0 • 
(o) C. ajammius, sp. n., ' 


Mouth-parts: mandibles (5 : 3) (fig. 6 b) elongate, with practically only 2 teeth 
«.e upper pair fused, with a single broad lobe ; trophi with a coarse raised pattern 
on the stepes and mentum, which bears two central bristles; maxiUary palpus, 

'’I'ilil’ ' relatively longer than in the next species 

‘i'lcl a little narrower (3:1). 

Antenrm (fig. 5 a ) : length, ’8 mm. Scape (19 ; 10) enormously dilated, with 
the^ outer aspect ; many regularly but rather sparsely 
- us es on the inside ; the last row standing somewhat above the ventral edge. 

e scape is shorter (10 : 11) and a little broader than the club, and just ecjual to the 
uuic .e. ^ Pedicel (5 ; 3) about one-third of the scape in length ; longer than any of 
c mcular joints, w^hich are all transverse. In the funiclc, joints 1-4 are wider 
(ior^4 \ clorsally, in the fiffcii the sides are about equal, and in the sixth the 
^ r-H ec ge is longer, thus giving the antenna its characteristic medianly decurved 
earance. The bristles in the fiinicle are rather long ; joints 5 and 6 bear four 
is nearly twice (12 : 7) as broad as the sixth funicular, which 

sen-' and bears a large ventral sense-organ and 10, 10, 7-8 
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Thorax: pronotum with the pattern everywhere distinct, transverse on more than 
the anterior (ventral) half, raised definitely only on the posterior half , the last 
rows of cells with thickened walls, but the extreme posterodateral angles narrowly 
nearly smooth ; the posterior row of bristles (24-26) stands medianly almost at % 
edge, but passing towards the spiracle in front of the smoother postero-lateral 
angles ; on the raised area in front of the regular row are one or two bristles, 
while on the smoother descending area are (a) 4 minute bristles (2 : 2) just above 
the neck, {b) an isolated bristle midway between each anterior bristle o( 
these pairs and the side of the sclerite, and (c) 2-3 bristles, wide apart, oh 
each side of the mid line just in front of the raised area (this arrangement occurs also 
in the following species). Prosternum transverse diamond-shaped, v ery slightly 
truncate posteriorly ; pattern coarse, raised, and only two minute median bristles 
(1:1) exactly on the hind edge. Mesonotum except anteriorly (below the pronotum) 
and narrowly before the suture, where there is a moderate normal raised reticulation, 



Fig. 6. CTfcwrase.fer,sp.n., ?; (a) right fore wing ; (!>)_ left mandible. 

C.cyanonotus,fi'i>.n., (c) radius of right fore wing. 

with the entire surface covered by much raised fine elongate setigerous cells, the bristb 
being sparser anteriorly. Axillae (9-10 bristles) and scutellum with regular luiic 
raised cells with thickened walls ; besides the patch of modified bristles the scutellum 
bears upwards of 40 ordinary bristles, Sternopleurae with regular 
pattern, coarsest on sternum, which bears 12-14 minute bristles postero-mc la Vi 
and on pleurae anteriorly, and finest on the middle of the latter ; behind, especia . 
ventially, the pleurae are striate. 

Wings : fore wings (fig. 6 a) nearly two and a half times as long as broad , 

1*1 mm, ; breadth, *45 mm. ; submarginal : marginal : radius : post-margu^^! 
approximately in the ratio 8:3; 1:1, the last two more nearly 4 : 3. There ^ 
10 heavier and 4-5 hyaline bristles on the submarginal and base of the margins > 
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behind the marginal are 6 rows of heavy bristles on the basal si.le of the eleav line- 
tie radius bears, on the upper surface 2 dark bristles at the base and 1 at . - i 

from the base, Hind wings over three times as long ai broad ■ leii.Uh o ^ 
breadth, -25 mm. ; 6 minute bristles at the hooks. > 

I^s similar to those of C. cyanonoU^, ■ Fore legs with the femur shorter CM • 7) • 
tarsal comb with o-16 spines ; tarsus as in cy„no„o,.. .Mid legs with the tibia 
not so broad apical y (about 2 : 11) ; an e.vtra spine on the fourth tursal joint • ii 
tarsal joint twice the second. Hind coxa with 3-4 bristles above the trochanter i, 

eVuir 

Momn: first tegite posteriorly transversely striate; second to fifth ti-r-ites 
not broadly smooth; the rest of the notopleural surface reticulate, raised "md 
rough on the overlaps and at the edges Tcrgite 6 bears on its middle portion a row 
of 10 testles and there are 1 ,-19 on the spiracular flap ; the soveiitl, tergite hears 
about 20 bristles.; on stermte 5 there is a posterior row of (i-7 hri.stles and 24 ‘>6 
shorter one.s in front on each side of the mid line. Free part of sheath nearly half the 
base. ^ 


Lei}^th, 1’3 mm. ; alar expanse, 2' 7 mm. 

Type— $ in British Museum. 

Gold Coast: Abuii, 2 $$ ex Pulvimna jacksoni, Newst., 2.ii.l6 (If. H 
Patterson). 

Chiloneurus cyanonotus, sp. nov. (figs. 4-6). 

Eyes dark chocolate ; vertex and frons shining, metallic blne-greeu tbroiigliout 
the narrowed portion of the frons, i.e., to the point where the orbits begin to diverge ; 
flattened portion of the face down to the blackish mouth-edge semi-transparent, 
light brown, gleaming, submetallic purplish, at least superiorly ; the triangular area 
below the eye (part gena, part frons), seen in profile, metallic green with a brown tint 
shining through ; occiput brownish, submetallic behind the vertex. Antenna from 
scape to third funicular joint pale ; scape with a slight dorsal and a distinct veiitral 
blackish streak ; pedicel with a basal dorsal dark streak ; first and second joint, s of 
funicle infuscated ; third joint lighter, fourth to sixth white ; club black. Steriio- 
pleural surfaces and the axillae for the most part clear transparent brown, with slight 
infuscation on the mesopleurae superiorly and posteriorly. Pronotum antero- 
laterally also brownish, non-metallic ; metanotum a little darker, dull ; pronotum 
broadly behind and in front, mesonotiim broadly in front, and scutellmn entirely 
refringent, showing a play of colour changes in blue and green. Posteriorly the 
mesonotum is mainly metallic blue, shining in part through silver, the latter effect 
flue to the short white pubescence across the middle of the mesoiiotum ; teguke 
brown, darker at the tips. Propodeon dark, a little paler mediaiily and at the 
autero'kteral angles in front of the spiracle, with a slightly cupreous gleam. Foie 
'^^uigs a little darker than in G. afer, with a small dark spot at the radix ; apical edge 
of the cloud not so rounded as in C. afer, more transverse and irregular. Legs trans- 
parent yellowish-brown, with a dorsal streak on the fore femora and the dorsal basal 
au of the mid tibiae infuscated ; in the mid legs the femur is quite pale on the basal 
au and m the hind legs the same contrast appears, though not so definitely. Abdomen 
^oarly black, with dark cupreous reflections. 
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Head (fig. 4 b) as wide as deep ; eyes descending two-thirds towards the clypeal edge, 
which is one-seventh of the width of the head, with the inner orbits subparallel to 
about one-half. The shortest distance across the irons at one-third down is one-half 
that at the lateral ocelli, where the breadth is one-sixth of the width of the head, and 
on the base line approximately three-fourths ; the eyes, however, are so gradually 
rounded off below that the last measurement is difficult to determine. The toruli 
are extremely far down and far apart, practically at the corners of the mouth-edge, 
and nearly flanking the clypeus itself ; at their widest they are separated by nearly 
three times (11 : 32) the straight clypeal edge. Whereas in C. ajer the thickened 
raised reticulation extends round the orbits to the lowest point and almost to the 
same level across the lower irons, in the present species such a refringent sculpture is 
found only on the vertex and to the length of its own diameter in front of the anterior 
ocellus. The face is nearly smooth, with a slightly raised reticulation mid-way between 
the toruli and the base of the eyes, the lower orbits, however, being quite smooth ; 
the orbital bristles (13-15) on each side below the ocellus are well developed. Along 
the mid line, between and a little above the toruli, are 5-6 pairs of bristles, mth 3-4 
between the lowermost pair of each row and the torulus ; 3 stouter bristles above the 
clypeal edge, and 2-3 between each corner and the torulus ; the face is otherwise 
bare ; towards and on the genae the surface becomes striate reticulate, with one or 
two bristles. 

Mouth-parts : labrum minute, concave, 5 (?)-7 (^) bristles, the middle pair longest ; 
mandibles (4 : 3) distinctly tridentate, somewhat narrow apically, the middle tooth 
more prominent and broad, the uppermost nearly rectangular, 1-2 bristles on the 
stipes ; joints of the maxillary palpus, 5 : 3 : 4 : 6 ; the ffist joint about twice, the 
fourth two and a half times as long as broad. 

Ant^nme (fig. 5 b) : length, -68 mm. Scape (5 : 1) just longer than the dub, or 
two and a half times as long as the pedicel, or just shorter than the pedicel and first 
four funicular joints; pedicel, 5 : 2 ; fuuicle: first joint just longer than broad, 
the others transverse; last funicular not quite half as broad again as the first; 
club much wider than either the last joint of the funicle (5 : 3) or the first (3:1). 
On the scape there are a few subdorsal bristles on both sides, and on the inside a 
ventral row (9-10) ; the bristles of tfie pedicel and funicle are rather long and stifi. 
Few sensoria, and only on the last two funicular joints and on the club segment^, as 
follows :-5tb, 1-2; 6th, 4-5 ; (a) 6-7 ; (6)7-8; (c) 6. 

Thorax : pronotum coarsely raised reticulate on the posterior half, the surface 
smooth anteriorly ; 18-20 bristles in the post-median row, rising well m advame oj 
the hind margin ; no spiracular emargination. Mesonotum : there are three types 
of sculpture here, (a) anteriorly a narrow refringent area, cells thick-walled, rai^e , 
(b) a broader belt of longitudinally drawn out, closely aggregated, setigerous ce s, 
bristles being short and for the most part appressed ; and (c) before the scute um a 
nearly smooth band, with a normal fine slightly raised reticulation, vrith 4 ei^e 
bristles (2 : 2) of which the middle pair are longer. The suture is obtusely ange 
over the axillae, which bear 3 bristles each ; the scutellar tuft of heavy brb 
dense, and there are besides 5-6 normal bristles on each side of the mid line. ® 
pattern of the axillae and scutellum is uniformly raised and thickened, coarser on 
scutellum ; mesopleurae very finely striate. 
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Pfopodeon smooth, reticulate towards the ^ntero-lateral angles, witli 3 kistles 
behind each spiracle towards the mid line. 

Wmgs: fore wings narrower than in C. ofer, with a longer fringe, nearlv tiu-ee 
times as long as broad ; lengtli (excluding fringe) •!) niin. : breadth ’:V> nini • 
the marginal is shorter than in C. ajer, the proportions of the veins being approxfimitelv 
10 : 3 : 1 . 1. 1 ewer bristles on the subniargiual and base of the marginal {(i and 3 ) 
while behind the marginal towards the base the heavy bristles stand only 2-3 deep ! 
one rather long bristle at the end of the post-marginal ; on the radius stand 2 clear 
bristles at the base, 3 on the stalk, and 2 at each side towards the stigma (fig. fi c). 
Hind v'ings : length, '75 mm. ; breadth, *18 mm. ^ 

Fore legs: coxae (3:2) with a median patch of 9^10 minute bristles on tJie 
inside; femur (25 : 7) with no ventral row of bristles, hut hevond one-half, 0 7 of 
the subventral row project over the edge : tibia (7 : 2 ) witli the uppei^ apical angle 
chitiihscd; one stouter median siibapical spinose bristle posteriorly: comb of 
7 clear spines anteriorly, and one coloured spine above the apical cliitinisation ; 
12-14 spines in the tarsal comb. Mid legs : femur (G ; 1 ) widest at one-third froni 
the apex ; tibia just shorter than the femur, narrowest (1 : 9} at two-fifths befoie 
the apex (2 : 9) ; 6-7 peg-like spines anteriorly at the apex, and a short fine-pointeii 
thin one above the spur, which is longer than the first tarsal joint : joints i -4 with 
heavy spines, («) 18-20, (b and c) 5-G, (d) 3. Hhid kgs: tibial comb with 14 
bristles ; the coxa has one strong bristle above the trochanter, and several short and 
fine on the anterior outer half. Proportions of the tarsal joints 
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Abdomen mainly smooth dorsally ; tergite 2 on the anterior half with a band of 
thickened raised cells, so loosely connected as to give the impression (mcdianly at 
least) of ^6 rows of irregular punctures. From the extreme sides of this band, and 
backwards to the tip of the abdomen the upper surface of the tergites is narrow! 
reticulate ; all the tergites are convex posteriorly and the 2nd is straight anteriorU'. 
Stermte 5 bears posteriorly three rows each of G 7 bristles, and a patch of about 
10 in front on each side of the middle line. Free part of the sheath two-fifths 
of the base. 

Length, 1’2 mm. ; alar expanse, just over 2 mm. 
in the British Museum. 

Gold COxVrsx: 2 2$, Aburi, ex Lecanim sp. on Tephroskt vogelii, 19.xii.ir) 
(fl- H. Patterson). 

Genus CERArTEGOCEHUS, "Wh^stw, 

^erapterocerus, Westwood, Mag. Nat. Hist., vi, 1833, p. 495. 

The species now described is similar to that figured by Dr. !Masi (Boll. Lab. ZooL 
iv, 1909, p. C, fig. 5) under the name C. cormger, Walk. (Ent. Mag., v, 1837, 
P' fH). Dr. Masi’s examples; which, as he now agrees with me, are not referable 
^0 Walker^s species, were bred from Ceroplastes rusoi at Catanzaro, and again at 
P^rtici ; they represent a distinct species, which requires a name, if C. ktevittatm, 
^ Costa (Atti Accad. Be. Napoli, Lx, pt. 11, 1882, p. 38), is as Dr. Masi suggests 

(C32o) ‘ D 
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(loc. cit. p. 12) a synonym of C. mirabilis, Westw. (loc. cit.). The Italian specie. 
C. patlersoni, sp. n., and C. (Eusemion) mniger, Walk., all exhibit the same type 
of wing pattern, but they can be separated very easily by antennal and other 
characters. 

Cerapterocerus (Eusemion) pattersoni, sp. nov. (fig. 7). 

Vertex and irons as far as the flattened portion of the face, thoracic notum 
(except for a pale postero-median edging to the pronotum, including the scutellum), 
refringent, met^allic deep-green, with a slight play of colour, a little blue on the axillae 
and sides of the scutellum. Flattened portion of the face above the toruli dull 
cupreous or purplish ; clypeus, genae and lower angles of the frons, and the mid line 
between the toruli shining metallic blue or violet-black ; antennae black with 
violaceous reflections. Thoracic sternum, propodeon, abdomen and ovipositor 
nearly black, with violaceous or cupreous reflections. Wings almost entirely clouded. 








Fig. 7. Gerapteroccfits pattersoni, sp. n., $ ; {^) left forewing ; (6) right antenna, 
inner aspect ; {c) left mandible. 

narrowly clear at the apex (fig. 7 o) ; a small faint clouded spot on the hind wings at 
the hooks. Legs blackish brown. Fore legs : trochanters, knee (narrowly), and 
apical one-fourth of the tibia obscurely paler. Mid legs : coxae pale on the dorsal 
(superior) aspect; the tibia becomes increasingly paler towards the apex; spur 
black; tarsus paler, slightly tinted. Hind legs concolorous to apex of tibia; 
first tarsal joint blackish on the apical half ; joints 2-4 nearly white, the fifth blackish 
brown ; all the claws nearly black. 
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Heod, from in front, wider thfin deep {23 : 20) ; eves reaeliiiijj (iowiiwards barely 
beyond one-half, separated at tlje nearest by one-fifth to one-sixth tlie width of the 
bead, and at the base line by iiearly the entire width (five-sixths), Toruli siilv 
triaiigular, the base of the triangle (dorsal in position) with the upper angles rounded, 
separated from one another superiorly by twice, and inforiorly from the moutli-edge 
bv once their own length : mouth-opening three-eighths as broad as the. head. The 
refringent vertex and upper froiis show the usual fine raised thick- walled reticulatiojT : 
lower face narrowly smooth along the mid lijie ; geirae with fine striae, smooth : 
the hollows for the scapes occupy nearly all the lower face from in front, and their 
surface is regular raised-reticulate ; between tlie tondi and above the mouth- edge 
the pattern is finer. Parallel with the elypeal edge is a row of 5-6 bristles, and above 
the mouth- edge and to the level of the toruli, as well as between the latter, the surface 
is densely set with short bristles, of which one or two straggle up the mid line towards 
the frontal ridge ; on the geiiae are a few stronger bristles, and there are 5-6 befoi-e 
the genal keel, at the edge between the flattened ajid unflatteiied surfaces of the 
lower frontal angles. 

AMenme (fig. T h ) : length, ’93 mm. ; scape as long as the pedicel, first and second 
joints of the funicle together ; or as the club alone ; or a little iiioj'e than half tin* 
ftinicle ; ring- joint minute, concealed ; the pedicel i.s T'emai'kably produced below. 

Moiifh- parts : for the mandibles see fig. 7 c ; joints of maxillary palpus, 15 ; 10 : 

14 : 30 ; 4 of the apical bristles loiig, one longer than the joint itself. 

Thorax. Pronotum: patterjr Tnueb coarser below the spiracle; posterior row 
uf bristles about 20 ; steruite and episteriiite with the same pattern as the, overlap : 
the former with over 30 bristles, chiefly posteriorly. Mesoiiotum : retieulation of 
the mid lobe finest and most j-aised, of the scutcllum coarser, and of the axillae 
least raised ; mesonotum entirely covered with short, stiff bristles, 5 on the axillae, 
about 40 (20 : 20) on the scutelium, with two scn.sory pustules, very close to one 
another, behind one-half. 31esopIeurae : at the upper anterior angle near the 
episternite, whose pattern it reproduces, the pleura lias a more regular reticulation, 
which passes quickly into one long-drawn-ont, so that with a moderate power (up to 
X 50) the sides of the thorax appear finely striate throughout their entire length. 

Propadeoii medianly linear, descending, expanded, with two triangular lateral areas 
suirounding the rather large oval spiracle, from which 7-9 rugae pass backwards , 
3-4 antero-lateral bristles beside the spiracle ; postero-laterally the surface is 
I’eticulate. 

Wings. Fore wings (fig. 7«): a little ovei' twice as long as broad; length, 
115 mm.; breadth, ‘oOmm. ; submarginal: marginal: radius: post-margmal, 
fts 40 : 7 : 5 ; 3. Twelve bri.stles on the siibmarginal vein ; 6-7 along the middle of 
tlie marginal and 5 (the last much longer) at the edge, on the marginal and post- 
niarginal combined, with numerous shorter ones on the under surface ; one long 
bristle on the radius near the base, and 1-2 on the anterior edge. The clear spot 
between the po.st-margiiiai and radius is nearly bare (1-2 small bristles). Hind 
^dng.s: length, ‘9 mm. ; breadth, -3 mm. The vein lies along the costa, on its toi 
half, and the cell is nearly obUterated apically ; 8-9 bristles on the apical half of the 
vein, 9 minute bristles above the hooks ; discal ciliation regular and leaving only a 
-‘^mall basal triangle, within w^hich is an isolated patch of bristles near the vein, ^ 
d'325) 
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Fore legs : femur (9 : 2) rather bare, a few subdorsal bristles towards the apex 
anteriorly, and between the apex and lower basal angle a diagonal row of short 
bristles (about 12) ; 2 stronger subapical ventral bristles ; tibia (30 : 7) three-fourths 
of femur, narrow at base, 7-8 of the bristles on the dorsal edge much stronger ; comb 
with six spines; fust tarsal comb with about 12 spines on the apical half of th*,* 
joint. Mid legs : femur, 6:1; tibia (10 : 1) at middleand (7:1) at apex, 8 short 
heavy spines at apex; spur longer than first tarsal joint; tarsal joints with the 
following heavy spines :— (1) about 20, (2) 6, (3) 5, (1) 4-5, (5) 2-3 thinner than the 
others. Hind legs : coxae nearly as broad as long ( 15 : 16) ; tibial comb wnth 10 
spines. In the hind and mid legs the first three tarsal joints are in ratio 9 : r» : 1 ; 
in the forelegs the second and third joints are a very little longer. 

Abdomen a little longer than broad (about 5:4); projecting sheath of tlu 
ovipositor between one- fifth and one- fourth as long as the abdomej\ : surface 
broadly smooth medianly on tergites 1-6, the overlaps being distinctly rough ; 
7th tergite (middle portion) delicately letieulate. On each overlap (tergites 14) 
is a single bristle isolated from the posterior row, which is broadly separated on tergite> 
1-4 and continuous on 5 and 6 ; the number of bristles in each half of the row rmn 
from 6 (tergite 1) to 4 (tergite 4) ; the setigerous process (tergite 7) bears 3 long ana 
2 short bristles ; between and behind the processes are upwards of 30 bristle^. 
Free portion of sheath to base, as 2 : 5. The 5th steniite bears, be^^ides other bristle.-. 
2 widely separated patches of 20 bristles each, 

Ijengfh^ 1| mm. ; alar expanse, just over 3 mm. 

Type—^ in the Hritisli Museum. 

GoldCoast: Aburi, '?5 oo> $5? persomla, Newst., 23,xii.l9ir, 

(IF. H. Patterson), 

Genus Eunotl's, Walk. 

Fjinwins, ^Talker, Ent. Mag., ii, 1834, p. 297. 

I have provisionally referred the following specitrs to the genus Kunohis^ althouLdi 
the smootli first tergite, slightlv shorter than iii the g^^iiotype, and the i>eciiliar wings 
might justify the erection of a special genus for its reception. It difiers obviously 
and siipcrfieially from E. creMteeMs, Walk. (loc. cit. p. 298), but as the latter is repre- 
sented in the British Musenin collection only by the unique type, I have not felt 
justified in undertaking a critical examination of the species. Few Eiinotiiie genera 
and species have as yet been described, but tlie thorough examination which I have 
been able to make of the external morphology of the present form entirely supports 
Dr. Howard’s suggestion (The Canadian Entomologi.^t, xxviii, 1896, p. 165), as to the 
affinities of this most interesting Coccid-destroying group. Ashmead's placing of the 
sub-tribe (Mem. Cariieg. Mus., i, 1964, p. 325) amongst the Pteromalidae seeing to 
me quite inadmissible. 

Eunotus truncatipennis, sp. nov. (figs, 8, 9). 

$. Shining black, with faintly tinted wings ; on the occiput (more dully) anti 
abdomen dark sub-cupreous ; on the iiotal surfaces a trace of deep blue. Antennae 
hght reddish-brr wn, the pedicel darker above. Presteriium, pre-episternites and 
sides of the pronotum pale. Legs : fore coxae (except at the inner basal angle, which 
is pale), mid coxae entirely, hind coxae from base to apex on dorsal half, all the 
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fi'oclianters and femora, blackisb-brown : hind coxae pale on the ventral half, the 
coloiu’ contrast between the upper aiid lower halves sharp, though the boiindai'ics of 
the tints are not well-defined ; all the tibiae fuscous, lighter than the femora ; in all 
the tarsi the first and fifth joints are embro>yned, while the second and third are paler 
and more yellow in tone. In some specimens the tibiae are not quite unifoimly 
coloured, there being a tendency for tlie dorsal and ventral edges to be darkest 
s^treaked. 



Head, from in front, mucli wider than deep (7 ; 4). triangnlai, eoncave acioss the 
vertex, and trmicate below, much narrower at the mouth-edge, which is only hve- 
revenths of the distance between the eyes at their nearest. The eyes are, in profile, 
two-thirds the depth of the head, prominent and rounded, angular veiitrally, and 
ihsolutelv bare : tbnili very small, and barely over their own length from the montb- 
%. The reticulation of the surface consists of irregular hexagona cells on ami 
below the vertex ; further down, the cells arc quadrate or pentagonal, transversely 
and ventrallv drawn out ; the smallest cells oceui between the toiuli. The face is 
bare from above the tornli to the nuddle ; the orbits beat numerous minute bristles, 
and there are a few more on the frontal surface, chiefly above; about a dozen 
short bristles in two ventral rows between the toiuli, and 3-4 below each ; 4 longer 
'onstlcs on the clypeus. 
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MoutJi-parts : labrum long, with 6-7 bristles on upper distal edge and 2-3 below 
medianly; mandibles (fig. 8 6) short, thick, triangular, bideutate; stipes with a 
coarse scaly reticulation, the transverse walls of the cells distinctly raised, the others 
faint ; one bristle behind the palpus ; two (minute) at the sides. Palpus, 6 : 11 : 9 : 23, 
measured along the outside edge, vtth a width of 8 on the fourth joint ; joints 1 and 2 
bare; one minute bristle opposite the insertion of the palpus; mentuin with 7 
bristles ; labial palpus, 9:7:15, with a uniform width of 7. Antennae (fig. 8 d) 
9- jointed ; scape, pedicel, ring- joint, five in funicle, and solid club : length, -5 mm. ; 
bulla minute ; scape (5 : 1 ) spindle-shaped, broadest mediaiily, longer tha n the pedicel 
and funicle combined, and one-half as long again as the club ; all the funicular joints 
are transverse, and the widths of the first funicular, the fifth funicular and the clul) 
are in the ratio 3:0:7. Sensoria : fourth funicular, 1-2 ; fifth, 5-0 ; club, three 
Tow.s of 8, 7, 5 ; between these rows there is a dorsal thickening of the chitin whicl 
may be the vestiges of the original sutures of the club segments. 

Thomx dorsally flat and level. Prothorax more weakly chitinised on its lateral 
angles, where the pattern becomes faint and transverse ; about 12 bristles in tlie 
posterior row, and 2 3 minute ones in front of the stigma ; over 20 minute scattered 
biistlcs on each side of the mid The pronotuin appears superiorly only as <• 
narrow- anterior edge to the mesonotiim ; the greater part of the selerite beit)g 
perpendicular; presternum transverse, diamoiid-shapcd, and thinly cliitini.sed. 
Mesouotum with the parapsidal furrows thick, meeting the suture inside the lateral 
angle of the axillae : the suture very straight ; abscissa of the axillae to the abscissa 
of the parapsidal furrows, as 17 : 15. The scutellnm is broader than long (13 : 11) 
a)id longer than the mid lobe (21 : 17), whose length (four-sevenths of its breadth) 
equals exactly the distance between the axillae. The thorax is particularly heavily 
chitinised, and the reticulation seems to be worked into the integument rather tlia]: 
to lie superficially ; the notal surface is fairly smooth, except on the scutelluni. 
where the pattern is raised, chiefly longitudinally. s(j tliat 8-10 short lieavy .stiiao 
appear behind the suture ; the pattern is rather fine on the prouotum, side lobes andi 
axillae, and about equally coarse on the mid lobe and scutellnm. The mid lobe beais 
30-10 minute bristles, the side lobes 9, the axillae about the same ; scutellnm witk 
about 10 bristles on the disc on each side of the mid line, with a marginal row of about 
12 stronger ones above the metanotum, of which 3 4 on each side of the apex rise froui 
distinct punctures. Prepectus small, triangular, and smooth ; there is a sharp edge 
(a false suture) between the ventral and pleural parts of the sternite ; the former, 
owing to the backward displacement of the presternal parts, lies considerably in front 
of the latter for one-third of its length, the prepectus being thus somewhat isolated. 
The sternum veutrally is trapezoidal, with a regular, bold, but not very large pattern : 
4-5 bristles on each side postero-laterally, and a large hyaline spot at the posterior 
end of the well-defined middle ridge ; episternite small and smooth ; the pleura^’ 
somewhat flat and elongate, divided indefinitely into an upper (epimeral) and a lower 
(sternal) portion. The anterior half of the epimerou is nearly smooth, while a large 
striate reticulation covers the rest of the sclerites ; the epiineron is produced into a 
minute but deciaed tooth at one-third its length, above the coxa. Metanotum an*- 
propodeon together, broad and short-, markedly declivous about the mid-line ; po?t 
scutellmn lying below the posterior edge of ti»e scutellnm, not carinate, but ridge*! 
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and divided into two, so that the metanotum appears to consist, on each side, of two 
smooth sunken lateral narrow sclerites; on the propodeon are five caiinae (one 
median, one before and one outside each spiracle) of which the median is extremely 
short ; that before the spiracle descends abruptly on the inner side, while the surface 
falls more gently outwards. Beyond the spiracle the surface rises gently, then falls 
perpendicularly to the sternum, thus forming the second lateral keel ; viewed from 
above, both lateral keels project backwards like teeth, and the outer one cuiv'es a 
little outwards as well. The space between the short inner keel and the first lateral 
one is transversely divided into (n) an anterior triangular area cros.sed by 5-6 short 
licels, the surface between these little keels being finely rugulose, and (6) a posterior 
descending oblong bifoveolate area ; these two pits are generally difficult to see, 
owing to the rotund first abdominal tergite. The spiracle which lies just anterior to 
the middle of the area between the lateral keels can with difficulty be made out in an 
ordinarv dry-mounted specimen. The tracheal opening moderate-.sized, circular, a 
little flattened on both sides postero-latevally, and over-arched by a thin operculum 
of chitiu, the actual opening to the air being a narrow convex slit facing the outside of 
the first lateral keel ; inside the second keel are o-G bristles, with 8 -9 just outside 
below. The metapleurae are ridged perpendicularly in front of the coxae, the ridge 
being interrupted below the postero-lateral angle of the propodeon. thus forming a 
small tooth or projection above the coxae (cf. the mesoplcurae), 

WiiKjs. Fore wings (fig. 8 a) remarkable for their truncated appearance and the 
costal notch at the end of the submarginal cell ; two and a half times as long as 
broad: length, *98 mm. ; breadth, 4 mm.; submarginal; marginal: radius: 
postmargiiial, as 38 : 9 : 7 : 7. The shape of the wing and the very faint tinting are 
shown in the figure, but to give the general effect it has been necessary to show the 
chaetotaxy of both sides of the membrane simulteneously. It should be noted that 
all the bristles in the submarginal cell rise below, even the 3 stouter ones at the apex. 
The submarginal vein bears 9 bristles, and there is a tenth, very stout, at the junction 
of this vein with the marginal, situated on a curved knob ; at the edge of the marginal 
and submarginal combined are about 12 pairs of unequal bristles, one directed upi-^ards 
and the other outwards and downwards ; otherwise the marginal, post-marginal and 
radiiLs are absolutely bare superiorly, but below there are 4-u bristles nearly at the 
edge parallel to the post- marginal : of these, one commonly appears through the base 
of the radius. 

Fore kgs: coxae about 2:1, pattern coarse and transverse; in addition to 
numerous smaller bristles all over the surface, there are 4-5 longer ones rising from 
the base to the broad apical flange. Femur (11:4) broadest beyond 
the. base, with numerous short bristles, 2-3 deep, antero-ventrally, Tibia (4:1 
with a median chitinous knob at the apex between the spur and the tarsus ; the usual 
comb is reduced to 3-4 colourless, antero-ventral spines ; at the apical angle antenorly 
ate 3 coloured spines, and there are 3 similar postero-vcntralK . The upt tarsa join 
is pe.culiar, as the comb (about 20 hue spines) ii entirely on the planter aspect 
flanked on both edges bv 5-6 bristles ; 2 bristles or spines on the base of the tarsal 

ungues. M,dkgs: coxa, 4:3: femur (4 : 1) of the same length as the tore femur, 
and,!ikeit,withnumeto«syeutralbiistles; tibia (23 : 4) with 3. spines bo h anteriorly 

and posteriorly ou the ventral half at flie apex, the anterior more widely spaced; 
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the spur not three-fourths of the first tarsal johit. HM legs : coxae (2:1) peai- 
shaped, smooth on the inner aspect and externally on the ventral half, and with u 
coarse, long drawn out, raised pattern above ; on the inner aspect are numerous 
short bristles, except on the basal ventral half, and externally there are 7-8 short 
bristles below' the middle of the mid line ; dorsally there is a remarkable clump of 
long bristles, the upper ones curving downwards and the lower ones curving upwards 
at the end, forming a distinct bnish. Femur a little over three times as long as broad, 
and, like the fore femur, widest beyond one-half from the base. Tibia (20 : 3) as long 
as the femur, with 2 apical spurs ; on each side, above the smaller of these spurs 
there stands, on the anterior apical edge, a short spinose bristle, and there are 1- 2 
more at the upper apical angle ; the posterior comb consists of 14-15 spines. 
Besides the bristles at the base of the tarsal ungues there is a short knob or angle 
between the base and the claw on the inner aspect. Proportions of tarsal joiiits 
Fore legs . . , , 11 5 4 3 7 

Mid and hind legs . . 18 7 5 4 7 

Abdomen ; first tergite covering about three- fourths of the notal surface, perfectly 
smooth, with large overlaps, nearly bare, except for a patch' of antero-lateral bristles, 
practically all on the overlap. Second tergite with 2-3 minute bristles at the extreme 
edge, above the overlap ; tergite 3, like 2, but with a complete post-median row of 
bristles (16-1 8) ; teri^ite 4 lias 8-10 small bristles above the overlap and 2-3 below ; 
on tergite 5 the l)ristles at the sides and on the overlap are more numerous ; tergite 6 
posteriorly concave, with (when flattened out) distinct postero-lateral angles, 
anterioiiv deeply concave and produced at the sides into two broad lobes. Spiracle 
at the side, facing posteriorly, with a patch of about 10 bristles behind and tow'ards 
the mid line ; upwards of a dozen bristles betw'een the setigerous processes. The 
ovipositor is longer than its sheath, the exposed portion greatly exceeding the free part 
of the latter, which is about one-sixth of the base. Sternites 1-4 gently concave 
posteriorly, the fifth long, sharply-pointed ; the first not quite half (8 : 17) of the 
ventral surface and bearing tw^o basal lateral oval perforations ; the fifth (7 : u) 
is shaped like the gable-end of a house, the base broad (2:1) and shorter than the 
gable (3 : 5). 

Length, nearly 1 J m ; alar expanse, 2-0- mm. 

(J. Like the 2, but tiie wings hyaline and the antennae infuscated. The leg." are 
darker, the hind coxae being dark above, infuscated below, and pale at the base 
ventrallv ; the tibiae are darker, paler apically, w'here they are coconlorous with the 
first tarsal joint. 

Antennoe (fig. 8 c) : length, '72 mm. ; scape and pedicel, ring- joint, four in funicle, 
three in club ; the fiinicle is cylindrical, and the joints diminish in length ; the stalks 
are short and distinct, and the sensoria much raised, long and numerous ; in the 
maxillary palpus tlie fourth joint is longer than in the $ (26 : 23). Wings : length, 
‘94 mm. ; breaclth, *42 mm. ; a little broader than in the but essentially the 
same, and as in the 5, the radius bare and the marginal and post marginal with only 
the major fringing bristles. Propodem narrower than in the % descending niorc 
abruptly betw’cen the inner and outer lateral keels : spiracle more oval. Legs as in 
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r. uuAsu eumce ot tue pronodooii lU' (n\ 


Just bef m gomg to pres.s I have had a„ opportunity, through the hindness of i 
Du C. J. Gahau. Keeper ot the Dept, of Entomology. British Museum (Natural 
mstory), of exammmg the collection of ChaJeidoidea made bv the Percy Slade.. 
Dust Expedition to the Seychelles, and worked out by Dr. Luim ilasi of Genoa 

whosereportisshorDytoappear, Thereism (his eoUect.ou a form olosetoA 

peiuus for which Dr. Ma.si proposes to make a new genus (e/. sm p 2.52) In 
ge..eral appearance the West Afncan a.rd the Seychelles forms dosely resemble one 
another but the latter insect has some minute bristles ou the radius and on the 
marginal and post-marginal in addition to the stouter bristles fringing the latter veins 
Ihe propodeon. too (fig. 9 b) is flatter (the area between the mid and first lateral 
(omb being hardly higher than the spiracular area) and on each side slopes towards 
jne mid hue, instead of being almost perpendicular to it; the “teeth” arc also 
ess prominent. More material is required to determine the status of these forms 
Dmiig to the excessive smoothness of part of the integument and the black or blue- 
hlack coloration, the sculpture of these insects is difficult to make out. 




NOTES OK BLOOD-SUCKINCI FLIES IK GRENADA. 


By Axgl'S Macdonald, M,D., D.P.lf.. 

Medical Officer in Charge, Infemtiomd Healih Coih miss ion, Oitmla. 

(Platk.'^ Ill & J\'.) 

Grenada is the southerniiiost of tiu* stiiiig of Islands coinposiiig tiie Lesser Aiitille.s, 
if we except Trinidad and Tobago, sonie ninety odd miles fuither south, which lie 
close to the South Anieiican mainlat\d of Venezuela. Geologically the Island is 
volcanic; basalts, lavas, cinder bods, gravel bed^^, agglomerates, various earths or 
clavs forming the soil and subsoil of valleys, slopes, ridges, cones and craters, from .sea- 
level to some 3,000 feet of elevation. 

The Island is clothed in vegetation ; rather scanty bush for varying distances by 
the .sea margin, natural forest on the higher ridges, and a carpet of dense cacao and 
fruit-tree growth on the main part of the land. The mountain ridges are central, 
the cultivation zone surrounding them and extending to the sea, (‘xcept where the 
margin of scrub stretches for varying widths along the littoral. 

The ground rises from the sea rapidly, and the population with the exception of 
tho.se living in the few small coast towns, about oiie-sixth' of the whole live by 
agriculture in the cultivation zone at elevations roughly betv eeii 3iHl and LoOi) feet, 
There are of course some dwellers by the sea and some small holders higher in the 
mountains ; and the Island may be considered to be inhabited all over, though to 
the ordinary traveller the forest heights are not too smoothly accessible. 

Meterologically, it may be remarked in brief tliat the temperature is efiuable, and 
a mean of 80° may be accepted for the whole }'ear with little variation and trifling 
range. The rainfall, though more concentrated in the Juno and November periods, 
is well distributed throughout the x'ear, and \\ hile there is no disconem-ting liunildiU , 
and the Trades blow ever fresh from the East, the combined effect of rainfall and 
vegetation is to maintain moist subarboreal conditions. 

Owing to the nature of the cultivation (arboreal in the main) and the climate, Gie 
natural life of the cultivation zone differs little from that ol the forest zone ; ^ elevation 
and the scattered presence of man causing the chief diffciencc. The sipuhcanci o 
this fact may be observed in these note.s : and anotfier example of it is seen in the 
habits of the monkeys {Cercopifhecus mona), which live in the foiest lange.", ut 
legularly come down to quite low elevations to regale themselves on the growing 
cacao-pods, bananas, etc. Among mosquitos, jMim durkm seems as happy 
breeding in a broken bottle under cacao a few hundred feet above sea-level as m a 
palm-leaf petiole iu the niouutain forest at 1(501) feet. 

For the identification of tlie insects here considered I am indebted to the Wellcome 
Biireau of Scientific Research, whose Diiector-iii-Chief, Dr. Andrew Balfour, ( .M.i.., 
bas given me much other scientific assistance during my stay m the \\est 

Malcolm MacGregor, Entomologist to the Bureau, as well as making many ot the 
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identifications, lias assisted me in many ways and tried his best to make an Ento- 
}uologist of mo. I am also indebted to Mr. E. W. Edwards, of the British Museiiui 
(Natural History), for having identihed mosquitos referred to him by Mr, MacGregor, 
and among these Mr. Edwards has described one of the new species mentioned in this 
paper. 

The only Anophelinc found has been Anopheles argyrotarsis, E. D., a recognised 
inalaria-cari'ier. Its permanent habitat in Grenada lies in the shallow moist flats in 
the neighbourhood of lagoons and estuarine swamps around the coast of the wliole 
Island. Iiidividiiall}^ these .spots are of no great dimensions ; many are remote from 
human habitations, and effort properly directed should be able to abolish the breeding 
places at little cost. 

The temporary breeding places are unfortunately scattered throughout the Island 
in intimate contact with the residences of the human population. Chiefly in tin* 
wayside gutters along highways and byways, and in hoof-marks, pig- wallows, trendies, 
and flats in grass land and elsewhere are these temporary breeding places to be fonnd. 

The streams are mostly brawling torrents rushing rapidly to the sea in narrow 
boulder beds, for the most part .shaded by cacao and forej^t growth, and in gojunal 
are exempt from malarial indictment. AVheji the waters are low, ideal algae-growiii^ 
Anopheline breeding pools are formed and in the streams of the nature described, 
but miming through open scrub land in the coast belt, where the sun can beat all day. 
Anophelines will breed (FI. iii, fig. 1). 

Under the shade of cacao, and elseAvhere in shade, I have repeatedly cxaniiiied 
seemingly ideal Anopheline pools without finding any trace of the existence of tlieso 
mosquitos. A. arggrotarsis loves pools on which the sun Avill shine most of the day, 
and the larvae arc to be seen in these in great numbers, tangled in algae, inoir 
frequently on the shaded side of the suii-hcated pool; but they avoid pools where 
there i.s any excess of overhead shade. 

The well-grown larvae halch out readily in captivity, but whether kept in sun or 
shade the younger larvae tend to die off. 

The mature insects of both sexes feed greedily on sugar and syrup. Their bellies 
can be seen distended to look like pearls, and in default of a meal of blood the syrup 
lielps to make them more presentable when pinned out as specimens. The captnc 
female feeds readily on blood at any hour of the day. 

Slegomyia fasciafii^ F., is the common domestic uios(piito and is frequent in the 
usual infinitude of receptacles in and about house and yard in the town of St. George s, 
and no doubt in the other towns and villages of the Island. 

In the country districts Slegomyia fasciata is Jiot so common. Only twice out of 
maiiy searchings have I found the larvae about native dAvcllings in the country, once 
ill a Avooden barrel and agai n in a n earthenware j ar. F or three months al so at my own 
residence, at an elevation of 800 feet, surrounded by cacao and fruit trees and within 
a feAv hundred yards of native cottages, I set traps in vain for Slegomyia. Afterwards 
however, they arrived and could be obtained in abundance in stray vessels set about 
the house and at the edge of the cacao plantations. ^ 

Never did I fiv;d the larvae in the empty cacao pods w-hich are the common brceduig 
place of Limatiis dwhami. I have found them in rock-holes (containing rain-water) 
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j^y the sea, about one hundred yards from my ofhoe and about the sijtue distance 
from the Yaws Hospital Once have 1 found Sfegomyk larvae in a wihl pine, in 
which also were larvae of Wyeomyia pertineM. 

The houses of the people throughout the Island are fur the most part vloselv 
surrounded by arboreal growth, which possibly is inimical to the existeiu'f‘ of 
larvae also are a very sweet morsel to Meifxn'kmus larvae in cap- 
tivity, and probably if a benighted Stegomyk lays lier eggs in the tree-lioles and wild 
pines frequented by the Meganhnns the larvae will have little chance of reaching 
maturity. 

Thus, in (Irenuda, the control of Sleyohiyia famala is mainly a matter of efticient 
sauitary adniinistration in the towns ; and domestic care in the couiitrv should meet 
with ready success in eradicating this mosquito. 

The imagines of both sexes readily gorge thenij^elves on sugar and svrup, which 
thev prefer to fimits. Fertilisation tako.s place in captivitv ; and once, on ])inning 
out a female after being chloroformed, a dozen eggs were spa>modicalh' ejected ; 
several reached the floor, while seven were caught stuck together, end to end. When 
feeding some Anophelines on blood, this and (dlier SleyomyiiH’ were along with tliem. 
and she may have tasted blood, though not observed to do so. 1 iiave not utlrerwise 
.succeeded in getting captive Slegomijm to suck blood, ami believe this fertili.sation 
followed on sugar feeding alone. I have attempted to repeat the experiment, but 
without success, Steyomyia fasciala certainly bites by day, and no doubt also in the 
(lark. 

Ckexfaiigo-nSi Wied., is found in wayside pools and ditches, and more certainly if 
these are foul 1 have captured numbers of insects in a pit closet privy, the pit of 
which was open to the entrance of rain-water, and have secured abiindaiit larvae also 
from an unprotected pit used for the deposit of human excreta, which was flooded 
with storm- water. 

Filariasis in an acute form is not known at present in Grenada, though several 
latieiits with morbid conditioirs diagnosed as iilaiiasis liave been reported, vsdio 
Qay previously have acquired infection elsewhere. In about a thou.^aud blood- 
iiiears examined for relative blood count and for malaria, no lllaria has been dis- 
overed, and examination of the blood of .several suspected fllariasis ca>es lias revealerl 
loue, 

Limkts durhami, Thco., is perhaps the most ubifputous mo.squito in Grenada, 
its larvae may be found readily from an elevation of four hundred feet—and probably 
15 low as the cacao extends — usual!}'' in old cacao pods, and in fallen palm-leaf petioles 
md in the flower spathes of pabns in the forest at 2.300 feet elevation. I have also 
bund larvae just within the edge of cacao growth near the kitcheti door of my 
residence, in a brolcen bottle, a typical Steyofnijia receptacle. 

The larvae are not unlike those of Sfegoinyio- and hang almost vertical!} 

b the water ; they move about up and down with a gentle motion and iiot with 
the excited complete wriggle of S. fasciok. They hatch out leadilv in captivity and 
the imagines feed on sugar and syrup. The insect in nature bites iii the day time ; 
^ have caught a gorged female on the arm of a maid in the house at i p.m., and ha\e 
H‘en one trying to feedou my own bare atm under tlu> full mldda v >uu in the plantatiot;. 
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The colouring of the fresh specimen, with its purple and gold and fleur-de-lys pattori) 
on the thorax, makes it a lovely object. In the forest also, in partial shade, I haw- 
seen hundreds of them, male and female, round my legs ; and their manner of fliglij- 
as they gracefully circle and rise and fall, showing apparently four gold-tipped toe> 
as torches tipping a whorl, is a pretty picture difficult to put in the eye of one who has 
not seen it. 

I have made no attempt to investigate the potential malignancy of Limatvs, Thi^ 
distribution of malaria coincides satisfactorily with the Anopheline distributioi]. 
and no other morbid condition is obviously suggested as having any particular relation 
to this species. 

Hamagogm spkndens, AVilL, is fairly well distributed throughout the wooded part- 
of the Island, practically everywhere except along the sea margin. 1 have not fouiul 
it ill the forest, but it is commonly reported in the highest cacao growth. 

This brilliant blue and green mosquito, with metallic lustre, appears in the house 
regularly from ten to about one o'clock ; between eleven and twelve it is almost 
certain to be found, if the species is about. I have obtained none but females, and 
search for the breeding place was long in vain. Ultimately I was rewa rded by havin-f 
one female hatch out from water obtained from a tree-hole, in which also were larvae 
of a Meganhiiius and of Wijemyia grenadensis, the tree being a AValnut or Candle 
Nut tree {Afem'tfes triloba). 

Haemgogas spleiidens, in common with Linialus durhanii, MegarfhiuHS, and 1 
believe other brilliantly coloured mosquitos, shows the interesting association of 
bright colouring with daylight feeding habits, in conjunction with a breeding placi 
in dark vegetable- stained water in black tree-holes. It may be remarked, liOAvever, 
that for a few liours of the day the sun shines directly on some part of the surface of 
the w^ater in the tree-holes where larvae have been found, so long as the water i- 
inaiiitaiued at a certain level. 

The appearance in the house of Haenmgogus splendetis \vas at uncertain iutervah. 
long and short, and always seemed to coincide with a fortnight to three w'eeks after 
fair rain succeeding drought. 

The tree most commonly bearing holes containing mosquito larvae is the Avocado 
or Alligator Pear (Persea gratissim), which grows to perfection in Grenada ; the 
trees, however, seem very frequently to lose their lower branches and, instead of a 
callus forming, a hole eats into the tree, which collects rain-water and forms a brecdini: 
place for a variety of insects and other creatures (PI. iv, fig. 1). 

1 trust the loveliness of the Haemogogus will spare it from the accusation of being a 
disease-bearer. 

Having obtained only one specimen in larval or pupal state, I have not been able to 
secure examples for description. The pupa I can only say looked, in size and dark 
colouring, like that of Wyeomgm grenadensis, from among which the imago hatched 
out. 

Wijeomgui greiutdemis, Edw., is of interest as being a new species. It comes into 
the house after dark, and many specimens w'ere caught on one’s clothing in the lamp 
1 ight. The larvae and pupae have been collected from tree-boles and from wild pines 
The pupae and larger larvae develop satisfactorily in captivity, but the smaller 
^arvae may remain for weeks without growing or pupating. 
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]^yeomyia pertmiiSy Will, is ako a gentle vkitor of the aftei'-diinier rcaeling hoiiv. 
fhe treC'hole and wild pine are its breeding places. 

Culex smilis, Theo., Deimceri(.e.s vancer, Theo., Janlhinoiiomn po&timUi, Wied., 
i^nd Cukx iiifickts, Theo., have been found iu the same or similar roadside gutters. 

The full-grown larvae of all readily hatched out. 

Cdex iiiflidiis has been caught also frerpumtly in the house after dark. From the 
distance of my residence from pools likely to harbour its larvae, and from the fact of 
the only other evening visitors being tree-bole and wild pine breeders, it is possible 
that C. inflictu^ may ako breed in similar situations. 

Jaidhinosom Moapicnlis, Theo., is a handsome insect and has a graceful larva, 
with a long syphon tube. It is found in the same shallow waters in winch Anopkeks 
m^ijrotarsis occurs, the two living freely together. The full-grown larvae, hatch out 
readily j though the smaller one.s may remain alive for many wr'cks iu captivity 
without growing or pupating. 

Cukx annuhtiis was found in a shallow well along with .-f anpMes anpji'oUmis. 
Skqomijui buficM, was found in a (“ollection of water in the petiole of a fallen 
palm leaf in the Grand Etang forest, at an elevation of about 2,000 feet ; also in a 
racao-pod at the upper limits of cultivation. Pupae and well-grown larvae liatcli 
out readily in captivity, but the immature lan^ae remain for weeks vitlmut pupating. 

Larvae ai\d pupae of another A'des, not identified at the time of wiiting, and 
probably a new specie, s, were collected from a tree-hole and from a wild pine in 
a cacao plantation. 

Meqarrkmis Mtiems, D. & K. The larvae and pupae have been found m wild 
pines and in tree-holes. This beautifully coloured and lustrous mosquito occasionally 
visits the house in the day-time, but ha,s not been seen to approach people. 

Pupae and well-grown larvae hatch out in captivity, but smaller larv'ae have not 
been successfully induced to grow. Even lame of seemingly full size live for months 
without pupating. I fed one large lam intermittently during nearly four months 
on Stegomyia larvae. It would devour five larvae in a day and take about a week 
to eat up about twelve more. It would then go for some weeks apparently without 
food and repeat the same feat of consumption when supplied with more Steommjm 

At first big and small Megarrhmus larv'ae seemed to live in peace with each other, 
though even the smaU ones would voraciously attack by the head and suck Skgomym 
larvae as large as themselves. After submitting to a period of apparent starvation 
a four-months-old lam, I placed two other Meganhinus larvae m the bottle along 
with it, one a small larva and the other almost as large as the old one. 
one disappeared very soon, and next day the other was foand ea wi is ea 
mutilated. After that I dropped the ancient warrior into boiling water to preserve 

These larvae probably were not those of Meganhims Wibais but of another 
species, several specimens of which have been preserved but not yet iden i e . ey 
also were collected as larvae and pupae from a tree-hole and from wi pines. 

The large egg of MegarrUms is interesting ; looking down into a tree o c e 
^va are seen floating on the surface of the water, singly pr, more common } , seA era 
seen together around the edge. 



264 ANGUS MACDONALD.— NOTES ON BLOOD-SUCKING FUES, 

Cukx (Micmtdefi) consemtlor, D. & K., has been found Corethrelk appenH. 
citlaldf Grab., in tree-holes and in nild pines, and from a wayside pool a C}dti: 
(Micraedes) allied to elevator, D. & K., was bred. 

OchkrotatKS niger, Giles, is the swamp mosquito of Grenada. In brackish water 
in the lagoons at idornc Rouge the lan^ae may be seen in great masses, chiefly iii 
the summer rainy season ; and at the same time the mosquitos swarm around tliese 
swamps, keeping under the shade of mangrove and manchioneal in the bright day- 
light, spreading abroad an hour or more before sunset and biting also at night. They 
would appear to fly for miles and are generally taken for Stegomyia by the partially 
initiated who are troubled by them in town several miles from these swamps. 

Democerites cancer, Theo., breeds in brackisli water in the crab-holes around tbt: 
iagoon.s and, as stated above, it has also been found in wayside ditches ; but the^r 
were probably connected with surrounding crab-holes. On rare occasions the laivao 
of Ochkrotatus niger are also found in the crab-holes nearest the lagoon. 

The. most disturbing insect in the Island is a Ceratopogon, the “sandfly” of 
Grenada. It is practically ubiquitous, being pD)bably more frequent in spring and 
autumn, and is peculiarly partial m‘swaTmiug, Whereas in some places a few mav 
be seen, morning and evening, sometimes throughout the day, and inside the mosquito 
net when one wakes ; at other places^ on the contrary, the ijisect appears in swann?, 
the moriii iig hour at the breakfast table being the time for doing most business. Each 
person at table will have a cloudy following, and in the country^ the frequent d&liabilk- 
of the early cup of coffee results, if no precautions arc taken, in a liberal distribution 
of spottiness over all exposed parts. The bite resembles that of the flea, a central 
dark spot with a pink areola (in Jamaica the areola around the puncture of thi“ 
coimnon Ceratopogoa was ofteai a beautiful purple), and on the ankles of one not ovei 
sensitive they may be confluent over a wide area. 

There is no morbid condition attributed to these creatures, and it is well if noiir 
arises, for where they swarm their control would appear to be difficult, especially a> 
the sixteen- mesh netting does not keep them out. 

They are said to be more common in the neighbourhood of old masonry and ruinea 
building.s, but I find that the more frequent constant factor is moisture proximitv 
to cacao festooned with parasitic growtli and for the most part of the year drippio^ 
wet. Streams also have been in the near neighbourhood of the residences where 1 
have observed the greatest swarming. They are present, however, in dry sitaatioin. 

Of blood-sucking flies that attack domestic animals, Stonioxys is about as conimoii 
as in England, while Tabanidae are not common. I have captured a few ol tlje 
latter (not identified) and always iii remote parts where one would think an equine 
was rarely to be found. T had the same experience in Jamaica, where, though 
doubt Tabanidae are general,! found them chiefly in remote parts, e.g,, on the top 
of St. Catherine’s Peak, at some 5,000 feet elevation, where horse flesh and hiiiiiaiiit} 
ascended but at infrequent times. 



Plate III. 


Bull Ent. Research. Vol. vil. Parts. 



Pa^as^io^' il=i-'0deDdmn sa/rsstuosumi in flower, showing numerous 
Wild Pines, in which the larvae of five different species of mosquitos 
were found. 
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SARCOPHAGA FHOGGATTl, sp. x. -A NEW SHEEP-MAGGOT FLY. 

By Frank IL TavloRj F.E.S., 

The AiL^fraUan Inslittife of Tropml Medicine. 

Soiup two years ago Mr. E. Hiaes, of )Viutou, Queensland, seat me some fly- 
maggots whicii were attacking tlie sheep on his station. On breeding them out it was 
seen that they were referable to two different genera— P//c/m.soaa/ and Sutwpkaga. 

Specimens were later submitted to Mr. E, E. Austen, of the British Museum 
(Nat. Hist.), who informed me that they were Fijcnosoma ruff odes (Macq.) and a 
Saiwphaga which ^Yas probably a new species. 

I take this opportunity of extending my cordial thanks to Mr. Austen for his kindly 
assistance. 

Sarcophaga froggatti, sp. nov. 

Length, ^ 8-1), 2 7-8 ; width of head, ^ 2-5-2'75, $ 2-8 ; lengtli of wing, (J 
0 .'>*.“)-6-25 mm. 

A small species, with bright creamy-yellow front and face ; thorax grey, with three 
black .stripes ; abdomen silvery grey, with black irregular blotches ; legs black, 
femora with grey tomentnm. 

Head : front with a dark chocolate stripe, with numerous stout black hairs on 
its sides bordered with bright creamy-yellow ; cheeks bright creamy-yellow ; beard 
pale creamy ; antennae and palpi black ; proboscis dark cliocolate ; eyes black 
with a coppery tinge. Thorax gtay, pale creamy on the sides, pubescence black, 
erect, short, with three black stripes, the median one extending to the apex of the 
scutellum, the lateral ones not quite reaching the base of the scntellnm ; there are 
three black prescutellar bristles on each side ; pleurae grey ; scutellum grey, with 
six black posterior bristles, the two median ones short. Abdomen grey, w ith numerous 
black, irregular blotches, densely clothed with black depressed pubescence ; apex 
with eight stout, fairlv long spines ; venter grey, vvith pale pubescence, except at 
the apex wdiere it is black. Legs black, femora grey, the front pair stouter than the 
others. Wings livaliue, veins black, squamae creamy. 

Similar to the but the abdomen shorter, broader and more globose. 
Queensland: Winton{E. V. Hines). 

Described from specimens bred from larvae. In general appearance it is very 
siniilar to S. wu'seru, Walker, but much smaller and less stout in build. 

Type-specimens in the Institute collection. 


(CS25} 




SOLUBILITY OF THK SCALE OF LEFIUOSAPHES ULIil, lANN. 

By S. Maulik, B.A. (Cantab.), RE.S., 

Ini penal College oj Science a-ncl Technologg, London^ 

The object of tlii.s .short coinmuiiication i.s to state the re.sult of an eiujuirv into tiK* 
solubility of the incrustation of the mussel scale-insect wliicli is destriutivc to the 
bark of various cultivated trees, paiticularly of the apple tree. The control of this 
oest by means of insecticides to a large extent depends upon getting access to the 
insect by dissolvijig the scale with which it covers itself soon 'after it settles down on 
the bark for the rest of its life. IVliatever may be the development of the insect, 
unless the scale can be dissolved; at least at its point of contact with the Ijark, no gre;it 
result can be expected from the application of insecticides. 

Experimental. 

It is gcnerallv believed that the incrustation is of a waxy nature. 1 therefore umxI 
^•hc reagents meutioned below to see if a suitable solvent could be found. For these 
:ests the scales were collected from the bark by picking them one by one with a pair 
)f forceps. In this way a sufficient quantity was collected for the purposes of chemical 
examination. The scales ^vere mechanically separated from the cast skins, etc., hy 
baking them in a small tube and then sifting them. By this method a sufficient 
iegree of purity was obtained so as not to vitiate the result of the action of the reagejits 
}i\ the scales. 

Reagents used. 

The following seventeen substances were tested Petroleum etlier, benzene, 
alcohol, xvlol, chloroform, acetone, toluene, methyl alcohol, carbon bisulphidiv 
oiethylated ether, carbon tetrachloride, petroleum, terpiueol, clove oil, ctliyl acetate, 
pyridine and soap solution 

The scales were kept in these reagents for nearly a year, but im action seems to 
have taken place ; at any rate, the scales were not dissolved. 

Some of the properties of the scale, so far I have been able to find out, are as follov s : 

(1) . It is not dissolved by concentrated sulphuric acid. 

(2) , It is not dissolved by sodium carbonate, even if heated. 

(3) . It is hygroscopic, losing 8 to 9 per cent, in weight when heated in a water bath. 

(4) . It contains about 4-5 per cent, of nitrogen. The nitrogen content was 

estimated bv the Kjeldahl method. 

(>j). It dissolves iu normal solution of caustic soda or potash. 

Although caustic alkali dissolves the scale in the test-tube, its application as a 

spraying fluid is not (piite successful, as lias been ascertained by me from expeiiment.-. 

f'ti trees in the Acton Lodge Orchard. I applied caustic potash solution in various 
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stieiigtlis o)\ the trees with tlie usual checks, etc. None of them entirely prevented 
the insects from hatching out. Besides, the application of caustic alkali is beset 
with mechanical difhcultie.s and causes much inconvenience to the operators. 

The treatment in vogue at the present day consists in using either of the three 
washes, viz. (1) caustic alkali wasli, (’2) paraffin emulsion, or (3) the Woburn wash. 
The ingredients composing these spraying fluids are caustic soda, lime, paraffin, 
iron sulphate and copper sulphate. Treating the scale in the test-tube with the 
above reagents separately, as well as in their combinations forming the washes, it is 
found that they have no solvent action, except caustic soda. It is on record that 
these washes have been found useful to a certain extent. This may be attributed to 
the purely physical action of the paraffin owing to its low surface tension. Thi.'i 
property enables the oil to penetrate minute cracks and crevices, thus wetting the 
surface well. Insects iiateliiiig out and coming into contact vith the oil are killed. 



Tig. i. Louver .surface of Lepidomphes^ ithtt ii L. , 
m, Hioutli ; .s. .spiracles. 


ihe paraffin may also get acce,>,s to tlie eggs by penetrating under the scale when* 
its contact with the bark has been loosened bv weather conditions. If in this 
the eggs under the scale become thoroiiglilv soaked with the oil it is very improbable 
that they will hatch. On the other hand, the chances of the oil thoroughly wetting a 
whole batch of eggs under the scale are verv remote. Thus we And that even after 
a good spray a large percentage of insect- hatch out. 
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SOLUBILITY OF THE SCALE OF LEPJDOSAFHES ULMI, LEW'. 

The Spiracles of the Insect. 

It is a generally accepted view that contact insecticides kill insects hv aetin^r 
tletrimentally on the lespiratory system. It will be sufficient tor tlie purposes of 
this paper to indicate the position of spiracles of this insect, because they are tin- 
orifices through which the insecticides must act. There are two pairs of spiracles on 
the ventral side of the insect, lu the larva tlie first pair is situated on the prothorax 
just behind and outward from the bases of the anterior legs, the second pair between 
the meso and metathorax behind and outward fifnn the bases of the middle legs. 
The position of the spiracle, s of the adult female is sliown in the accompanying 
drawing ; in this stage the insect loses its antennae, legs, etc, Tlie '^piracies being 
on the ventral side they are more or less protected by tlie body of tljc inse(‘t, and 
this fact lessens the chances of the spraying fluid reacliiim them. 

Treatment. 

I am inclined to suggest the following metliod of deal ing v itli tliis pest. The insect 
confines itself mainly to the trunk, though it may spread a, little wua' np the larger 
branches. Taking advantage of this fact, scrubbing the trunk and the bases of the 
larger branches vith a hard hiiish and liot water is an excellent reined}-. This should 
be done in niiiter when the eggs are dormant. Too much empliasis cannot be laid 
on the necessity for thoroughness in this operation. In the following May and June 
a close watch ought to be kept to find out when the insects are batching out, because, 
however thorough the scrubbing may be, some eggs are sure to be left untouched. 
Ill order to kill these a weak solution of parafiiii emulsion is (juite >uitable. They 
ought to be killed before they settle down. As the insects keep hatching out foi' 
more than a couple of weeks, several spraying operations are necessary, only those 
tree,s being sprayed which have insects on tlieim This involve.^ a certain amount of 
observation on the part of the person in charge of the orchard. I have not touched 
on the subject of checks by natural enemies in this paper, l>ccau>e, I understand, 
the question forms the subject of investigation by someone else. 

Conclusions. 

1. The scale is most probably not a wax. 

2. The ingredients of the spraving fluids in use have no solvent action on the scale, 
d. Any good result obtained with these fluids depends on tlie plivsical property oi 

the paraffin oil contained in them. 

4. Scrubbing the trunks with a hard brush and hot water in winter, and then 
.>praying with weak kerosene emulsion in the following spi'ing only tliose trees which 
diow newly hatched insects on them, are better methods of checking the ^pread of 
the pest. 

I take this opportunity of thanking Prof. H. M. Lefroy, of the Imperial College of 
!>cience, for suggesting to me this subject. M}' thanks are also due to Prof, bchiyver 
for assistance in the Bio- Chemical Laboratory of the College. 
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K0TE8 OX A FKOGHOPPER ATTACKIXG 8UGAK-CAXE AT MARIENBURG 
ESTATE. SGRIXAAL 

By C. B. )\Tllia>[s, M,A., F.E.S. 


On the 19th June 1916, 1 visited for a few hours iMarieiibui" Estate, Surinain, as 
froghoppers had been previously reported as occurritig in suflieient numbers to cause 
injiity. 

The wet season was just commencing, the first heavy raitis of the season having 
fallen the previous day and it rained heavily during part of luy visit. 

The Jroghoppcr [Tomaspis irislis, F.) was found eoiuinonly on two parts of the 
Estate which Mr. Sheddon, the Manager, pointed out as being most heavily infested 
last year. It was not in sufficient numbers to be doing aiiy damage at present, but 
as the wet season is only beginning it will probably increase rapidly during the next 
few months. 

'The adult is much larger than the Trinidad species {Tomasph sacchufim. Dist.) ; 
the female is very dark brown, Avith two transverse irregular rows of three small uj'ange- 
vellow spots on each fore wing ; the male is paler brovm and has in addition to the 
spots mi orange yellow mark at the base of the wings externally. Tiie adults are 
found sitting in the characteristic position, head upwards, at the base of the leaves 
of the cane. At the time of collecting (mid-day) they were shiggidi and easily cap- 
tured with the fingers. Fifteen adults were caught, of which 11 Avere females and 


only 1 males. 

Eags Avere not found in the Avild state, but some Averc obtained from females in 
captivity which AA^ere given the choice of green leaves and moist dead trash. They 
were without exception laid in th e dead trash. As i.s usual, tlun aa ere embedded in the 
material, but in manv cases were inserted more deeply than is usual m 1 . mccUrma, 
Several eggs that weVe laid in a dead rolled-up leaf were inserted into the second, 
third and even fourth layer from the exterior. Seven females (of which one was 
freddy emerged and probably did not lay) laid over sixty eggs in the cour.se of twenty- 
four hours. 

Tli.^ eggs are 1-37 mm. long bv 0-33 mm. broad. They are pale (bdt yellow m 
colour, spindle-shaped, slightly less pointed at the posterior than at the anterior end, 

which may be visible on the outer surface. 

The Young, or nvmphs, Avere found surrounded by their fioth, usually under t e 
feif-.dieaths of the cane from near the ground to three or four feet up. One was found 
in the rolled-up leaves at the top of the cane nearly five feet from t le gioun ^ 
not have an opportunity of examining the roots below ^ 

assured me that he has never seen any nymphs on the roots. ts is an impor an 
ditference in habit from both the Trinidad fioghoppcr (T, sacclimm) andtheDemerara 


-‘Species {T^ fimhfera, Urich). 
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The froth made bv the nymphs is of the loose soft type similar to that made ])y 
T. saccharinaf and not like the close stiff froth made by T. puhescens, F,, one specimen 
of which I obtained from grass alongside one of the cane- fields. 

Seventy-one nymphs were collected, of which 2 were in the first stage, 8 in the 
second, 14 in the* third, and 47 in the fourth. This difference, in numbers is, I think, 
entirely due to the greater conspicuoiisness of the older nymaphs. 

The first stage is 2-3-5 mm. long, has the antennae 5-segmented and no trace of 
wing-rudiments. The second stage is about 5 mm. long, has 6-segmeiited antennae 
and very slight wing-rudiments. The third stage is about 7^ mm., has 7-segmeiited 
antennae and distinct wing-rudiments. The fourth stage is 12-14 mm. long, has 
. 8-segmented antennae and long wing-cases. They are all pale yellow in colour, with 
a faint reddish tinge on the sides of the abdomen and dark mesothorax, metathoiax 
and wing-cases. In the last stage just before the adult emerges the dark coloration 
is partly developed. 

In the short time that I had in the field no natural enemies were observed. 

This froghopper appears to be a possible serious pest of sugar-cane, but owing to its 
habit of attacking the cane above ground, it will not, I thiiik, ever be so serious as the 
Trinidad species, for the stout stem is more able to withstand loss of sap than the roots. 
On the other hand, flooding the fields, as is done in Demerara for T. flaviktera, will 
have little' or no effect on this species. 

Judging [by the numbers we were able to'pick in a very short time, I should think 
that organised hand-picking, particularly at the beginning of. the wet season, would 
be worth while, if the pest recurs again this year as commonly as it is reported to have 
done, last August. The [position of the nymphs above ground lends itself to control 
by spraying, if such a thing were considered possible, Light traps might be tried on a 
small scale until the porportion of the two sexes caught by them has been determined. 

No trace of green muscardine fungus was observed on any insects in the caiie-field. 
If this could be introduced, it might be very successful in view of the short and com- 
paratively moist dry seasons in this country. 

I find that there are specimens of this species in the Museum at Georgetown, 
Demerara, taken “ somewhere in British Guiana,” but neither Mr. Bodkin nor Mr. 
Moore has ever taken it. 

The nearest related species in Trinidad is T. guppyi^Vvich, an apparently rare 
species of which the habits are unknown. 



the aeopheles of MALAYA-III. a new variety of 
A. ALIiOTAENJATUS, THEO. 

Bv -V T. Staxtox, 

Imtitule for Mc'lica’ Fcderaled Mahiij Shifts, 

ami 

-H. i \ Hackkr, 

biler national Health Commimon, Udaija. 

Anopheles dbotaeniotns was desern)o I by Tlioobald fmin .spociniens talaMi in Parak', 
Federated Malay States (Alon. Oul. iii. i:i. 88. lOd.’l), It has also boon I'eeorded from 
the Malay Peiuusula by lmic•c^te^ (Stud. lust. Med. Res., iii, })t. 11, ]). ;U, 1908) and 
Strickland (Bull. Eut. Res, iv, p. UO, 1911), from British North Borneo by Roper 
(Bull. Ent. Res. v, p. 147, 1915) and from Sumatra by Schidbier and Swellengrcbel 
(Geneesk. Tijd. Ned, Ind. liv, p. 1(](), 1914] and Stanton (fnd. Jour. Mod. He.s. iii, 
p. 252, 1915). It is an uncommon species iir the Malrumn region and has not so far 
been met with outside it. 

A distinct variety of aJbotaeiiia-tus is now recorded and to this variety we pi'oposc 
to assign the name montamis. 

The larvae of this moseputo ^v'ere found, along witli the larvae of kamphfras, D6n., 
mduilheniy Theo,, and occasionally with those of mhrosm, Tlmo., in shaded pools 
ill the course of a jungle stream at Ulu Gombak, Selangor, 600 feet above seadevel. 
The water of the pools was clear, with dead leaves and twigs at the bottom. 

Lan-ae of the species niuhrosns and (dbedaenuiUis have hitherto been recorded 
ohietly from coastal areas. Referring to the latter species Leicester says (Stud. Inst. 
Med. Res. iii, pt. 3, p. 35) “ the laiwa is evidently capable of living in water of a very 
high degree of salinity,” 

We are indebted to Mr, F\ \\ . Edwards of the British Aliiseuiii who has kindly 
examined our specimens and aided us in fixing the systematic position of tliis 
Auopheline. 

Anopheles albotaeniatus vai. montanus, nov. 

A large dark-coloured mospuito. Palpi imbaiided. Ming costa daik-sc^iled, 
^vith two yellow spots. Abdomen without scales. Hind leg,s with fifth tarsal seg- 
*aeiit yellow-scaled and narrow yellow bands at base and apex of tarsal segments 
h 2, 3 and 4. 

- Uml The UMial upii'ht foi'kiHl scales clothe the occiput. Pfilpi umiovialy 
>‘“tk-scalcd. Proboscis black-sciilod, with hrowii tip. Aiileuiiae : segmettte 3 and 4 
'Vitli a few long outstanding scales. 

'blioraj:. Tlie scutum is clothed with long hairs and belo\\ eacli auteio lateral 
there is a tuft of black scales. Saldlwa with long bristles, Prolhoracw lobes 
tufts of long black .scales project ing anterioidy. 
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Wings. The distribution of spotting on the wing held closely resembles that of 
Anoj)heles aJhofaematus, Theo. {Mon. CuL iM, Plate 1). The wing costa- is dark- 
scaled, with one white spot at the junction of the middle and outer thirds, and one at 
the apex involving the 1st and 2nd long veins and the wing fringe opposite the 
termination of the 3rd long vein. 

Legs. Black-scaled, unspeckled, with lighter banding as follows : on the 
and middle pair narrow ^^ellow bands at the tarsal joints, segment 5 clad with a mixture 
of vellow'brown and black scales ; on the hind legs narrow yellowish bands at base 
and apex of tibia and tarsal segipents 1, 2, 3 and 4, segment 5 with yellowish scales 

A})dome)i clad with long brow n hairs only. 

The markings of the male are identical with those of the female, except the 
wing markings, which differ as in other species of this group. The genital lobes carry 
a few scales on their outer surface. 

Gemtdia: Claspette spines 2, arising fioiii prominence; inner short, recurved; 
outer long, tapering ; accessory hairs present. A well developed internal spine 
about half way down the clasper. Harpagones blended; each bilobed. Ventral 
lobe with spatula-like club ; inner lobe with two long hairs, one about the same 
length as the club, the other about half this length. The w'hole lobe is deiiseiv 
chitinised, smooth and rounded. Theca long, cylindrical, tapering, the apex recurved 
ventrally ; lip carrying four or five small leaflets. Ninth segment well developed. 
Ventral processes long, stout and clubbed ; anal lobe extending about half-way dowi: 
the clasper. 

Tlie.se eharacters resemble very closely those of A. sinensis, Wied. (Chiistoplier-. 
Iiid. Jour. Med. Res. ill, p. 389, 191(1). The form of the inner clnspcttc spine i- 
different. 

Malure Lanv. 

Average length at iiiatiirity 3*20 mm. The general colour is dark, with a iiLdit 
yellowish band on abdominal segment 3. 

Head In form and relative position the clypeal hairs most nearly resemble tlm^e 
of Aiiopheks vwhfosvs (nrfc this Bulletin, vi, p. 171, llHo}. Ihe inner aiiteiki 
clypeal hairs are placed close together and are long and simple. The outer anterioi 
clvpeal hairs are about half the length of the inner and are branched, six to eifrln 
divisions arising from a single stem. The posterior clypeal hairs are widely separated 
from each other, short, and branched near the ba.se into three or four divisions. Wr 
occipital hairs are long and carrv six to eight branches. 

As ill other species of this group the antenna carries a long branched liaii on it' 
inner surface. 

Thorax. The sub-median anterior thoracic hairs resemble those of mu. 

iimbmsm (viik this Bulletin, vi, p. IGl, 1915) ; the innermost of the grou]) is dividefl 
near the end into five or six short brandies. There is a rudimentary stellate tuh 
the thorax. 

Abdomen, F ully developed stellate tufts are borne ou the third to seventh segment - 
On the first and second segments there are rudimentary stellate tufts. The lea 
of the stellate tufts of the mid-abdominal segments are lanceolate in form with hum ^ 
edge ; their average length is 0*064 mm. 



THE AXOPHELES OF MALAYA—Ifr. 


The Aiiopheline here described is one of a group comprising iw addition the s[K‘cies 
Wind., harhirosfm, A\ulp, nmhmus, Theo.. and Tlioo. It. is 

nearly related iii markings of the adult aiid in its larval characters to withrom and 
From umbrosus it differs in leg markings, in tlie characters of the male, 
(tenitalia, and conspicuously in the characters of the larva. From ((Jbohniioius it 
fliifers in the leg markings ; thus, while in typical albo(aeuMfn>'i about one-qunrter 
only of tarsal segments 3 and 4 of the hind legs are dark-scaled (tig. 1), in the new 
variety about four-fifths of these segments are dark-scaled. The characters of the 
male genitalia and of the larva of ((IbotaeHiatn.^ lia\'e not \'et been described. 



We have recently identified the mature laiTa of Anopheh^ hrecZ/w/ynk. Roper, 
m unspotted- winged Anoplieliue, and find that, though the adult of this species bears 
IK) resemblance to those of the group under consideration, the larva differs ven' little 
horn that of wnhrosus, Theo. T!ie egg and early stages of the larva of breviiMlpts 
!iave been described by Strickland (Ind. Jour. Med. Res, iii, p. 2(ll, 191b). We find 
that in the mature form the inner anterior clypeal hairs are placed close together 
iii'd are forked, that the outer anterior clypeal hairs have short stems, otherwise 
ivsembling those of 'umbrosus, and that there is no stellate tuft on an\- segme?it of tlie 
abdomen. 

Tte following table shows how the mature larvae of these siieeies raav be iwfWiisetl. 

1. Shaft of antenna with a branched hair • • - 


2. Outer anterior clypeal hair thickly branched ^ 

Outer anterior clypeal hair with few brauclies ^ 

3. Innermost sub-median anterior thoracic hair branched from l)nse harbirnfm. 
Innermost sub- median anterior thoracic hair with .simple stem and sliort terminal 

branches 

h Abdominal segments without stellate tufts 

Abdominal segments 3 to 7 with stellate tnfts . . ulhotnemlm var. wonfmm, 
3. Inner anterior ch^psal hair simple or wfith minute lateral branches vutbrosK^. 

Inner anterior clypeal hair forked ^ heinjia jns. 

We are indebted to Miss R. Ford for the drawings which accompany thi? paper. 
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the limitations of kerosene as a LAKVIOIDE, WITH SOME 
OBSERVATIONS ON THE CUTANEOUS RESPIRATION OF 
MOSQUITO LARVAE. 

By J. W. Scon Macfh:. M.A., D.Sc,, 

Wesl African Medical Slmj. 

Of all the measures designed to eilect ii reduction in the luituber of mosquitos 
'' oiling,” or the application of kerosene in one form or another to collections of water 
hi the neighbourhood, is I suppose the favourite. The popularity of this measure is 
10 doubt an indication of its general efficiency, a nd as it is a remedy tha t ca n a nd sliould 
le employed by the individual as well as by the Sanitaiy Authorities, it has becmiie 
Amiliar to every dweller in the tropics. Tliis familiarity luis, 1 believe, let! to an 
exaggerated confideuce in its efficacy. 

When Ross (1899) in Sierra Leone first elaborated the method a> u public health 
measure, it was with a view to the destruction of.nialariamarrying mosquitos and 
those Gulicines that breed in and near human habitations. So great has been the 
success following its adoption in certain conspicuous undertakmg.N that tlie general 
public has come almost to believe that by oiling ” it should be possible to lumLsli 
mosquitos entirely from towns and stations, and surprise is expressed gf the Sanitary 
Authorities fail to effect this reduction. It is too often forgotten that many localities 
are ill-suited for the application of this method, that many surfaivs of water cannot 
be efficientlv oiled, and that by no means all the species of inos^piitos that bite man 
breed close to houses. 

At Accra, the capital of the Gold Coad Colony, “ oiling ” with erode kerosene is 
carried out by the Sanitary Authorities in a most thorough manner, and a^great 
reduction in tire number of mosquitos in the lioiises is said to liave resulted. Sevei- 
Mess mosquitos are still very far from rate, and the reasons for this ate not difficult to 
trace. Accra is a wind-swept town, and oil applied to a surface of water, no matter 
liow carefully, is soon driven to one side, leaving the more exposed parts with only a 
broken film, 'through which the larvae may safely come to the .surface. Even a very 
large quantity of oil in proportion to the area fails to maintain an unbroken fi m or 
thfi long period that, as will be shown later, many larvae can survive without rising 
to the surface. Accra is also a sunny and relatively di'V towfi, and evaporation is 
rapid and prejudicial to the success of oiling. 

Mote important than these reasons, however, is the fact that the majority of the 
mosquitos found in the houses, and which therefore especially concern man, are of 
species that do not breed in the immediate vicinity of dwellings. As has been shown 
elsewhere, the larvae most frequently found in the compounds ate those of c (epoiw/Ki 
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hmai 4 i. and Culexjailyam, but the commonest mosquitos in the houses are Mamoni. 
aides africanus and M. umfonnis. The peculiar habits of the larvae of Mmsonmlx-H 
and their associatio]} uith the,water-weed, Pistia straliote.% make it possible to locate 
their breedins: places fairly accurately, and it can confidently be affirmed that at 
Accra these mosquitos must often fly more than a mile. It is useless to expect, or 
even to hope, for a total abolition of mosquitos by oiling in these circumstauccs. 

Another feature at Accra that militates against the success of “ oiling ” is tlie 
presence of lagoons of such a size and in such situations that it is impracticable to deal 
Tvith them by this method. In the brackish water of these lagoons C. tMassim 
a species often found in the houses iii Accra, breeds freely. The larvae, it is true, 
seem to be limited to the^ shallow margins of the lagoons, hut this does not render 
them vulnerable to oiling,*’ and as will be mentioned later, this species is able to 
live submerged for a very long time without having direct access to the air. 

The Mode of Action of Kerosene as a Larvicide. 

Many methods of applying the oil have been recommended, and the amount nccov 
sary per scpiarc metre of surface has been estimated at widely differing figures. For 
small pools Eoss (1911) advocates painting ” the oil over the surface with a, buiuli 
of rag tied to the end of a stick ; but such details, he says, are unimportant, the essential 
point being, as he has stated elsewhere (1900), that the film must spread all oveitlie 
surface of the water, and must last for at least half an hour.” In each locality The 
best method of application and the amount of oil required per square metre must lie 
determined by experiment. The presence of weeds must also be considered, as tlirv 
interfere with the action of the oil, probably by breaking the film. In laboratun 
experiments, however, the mere presence of organic matter in the water is found Tn 
diminish the action of crude kerosene. This is illustrated by the experiment siiii;- 
marised in Table 1, in which young larvae of Siegomym fusmta were used, i^anieiv 
laivae less than 24 hours old and still in the first phase of their development. Tk- 
larvae were kept in identical vessels in (1) distilled ^'l■ater, (2) tap water, and {3} a 
natural ♦S. fasciaki medium, all being fluids in which control larvae lived for days. 
The kerosene was applied to the surface in a proportion equal to llOcc. per square 
metre, and as will be seen from the table, its action was much more pronounced iu the 
pure medium. In the media containing much organic matter, indeed, some of ik 
larvae escaped its action and were still alive after 57 hours, when the experiment 
ended as it w^as thought that lack of food might be becoming an appreciable factoi'. 
There ^vas still a continuous film of oil over the surfaces of the media when the experi- 
ment w’as discontinued. Why this should be so I am unable to explain, for, as rill 
be shown later, solution of the oil does not appear to play any part in its lanocicliil 
action, and the fact is all the more remarkable because in other circumstances the 
presence of organic matter tends to diminish the period during which submerged 
larvae can surxuve. But perhaps it may have been due to the tendency shown b} tin 
larvae of S.fasciata, and indeed of most if not all mosquito larvae, to lie at times ui an 
apparently inert condition on the mud or debris at the bottom. In this “ resting 
state their oxygen absorption may be but slight, and if they remain below long enoiig i* 
they may escape the more pronounced action of kerosene and on eventually comiHr 
•to the surface may have to encounter only a thin film of the oil. 
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Table I. 


j; 5 periment showing the action of crude kerosene on tJie laiTae of Sletjomijm fmmtn. 
Five larvae in the first phase were used in each experiment. 


— ■ 

Crude keroisene (about IPO ec. per sq. nn 

•tie) applied to 

Time aftei' tlie 
beginning of 
the experiment. 

j 

A natural N. /ascialti 
medium. 

1 

j Tap-water oontainiiig 1 
1 a fair aiiiouiit of 
j organic inotter. 

Distilled watei 

3 lioui'fi 

] dead, 4 alive 

2 dead, 3 alive 

^ 2 dead, 3 alive. 

4 

1 4 alive 

3 alive 

1 dead, 2 alive. 

5 t> 



j 1 dead, 1 alive. 


■ 2 dead, 1 alive 

: 1 alive. 

8 

1 dead, 3 alive 

1 alive 

j 

12 

3 alive 

*; 

! 

! 1 dead. 


Experiment discoutinued.. 

^Tlio oil iiiav be supposed to art in one of several ways; as lor example 
■■ bv annulling the surface-tension of the water/ by depnv.ng the lan-ae of access 
to the air and so drowning them, or by some poisonous effect on tk larvae themseh es 
B« amdUm tlie mrfa^eAeiima. Ross (ISll) has suggested that as the resu I ol 
the “ larvae and pupae are no longer able to keep the surface by swface 
tension and quicklr drown." In the course of a long senes of expenments with man 

biLrtspekoflarvacIhaveneverobservedthiseffo^^ 

.kophelure kwae (A. co4dis) and larvae with long siphons 
apt 0 be caught and carried to the surface ff the ayor of „ 
JlfilmwasthinJarvacsuchasthoseofSlc^«in/uM 

to have no difficulty in adhering to the ""‘I** ^ t J h ,i;„ 

observed in what looked like a vigorous attempt to dn« their siphons through 

r { iiu> I if Til is is perhaps the most common view 

%iep„r«t( carmen; a, 

oftheaction of oiling. leJh ( IdOi), F ■ . , fiiAlame which 

'• have a mechanical fS 

twiuire much oxygen,' and emphasises the fac n.i .gpave supposed that the 

is not covered by the film of oil the larvae do n ■ . , , t ,jj]3j.ggt.),i„g 

oil enters the siphon tubes and ,rtion of kerosene 

w freely. Is this theory- is necessarily nn o cuteneousrespiiation 

is a poison, and as it is intimately connected u ith - -1 
that mil be dealt with later, it will not be discussed here. 
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By a jpoisonous action. The oil might exercise a poisonous action oil the larva,^ 
eitlier by being dissolved in the water and acting on them in solution, or bv enterini> 
the tracheal tubes in the siphons when the larvae came to the surface to breathe. 

Kerosene in its various forms is only very slightly soluble in water, and as the total 
amount used in “ oiling ” is always extremely small as compared with the total bu]|< 
of the water over which it is applied, the quantity dissolved might be supposed to he 
negligible. Moreover, as the oil remains at the surface, the solution would be stroijge>t, 
at the surface and one might expect that the larvae rising to breathe would becouje 
aware of the poison in time to recede from it before it became powerful enough to 
injure them. 

In the course of my experiments it sometime.s happened that bubbles of air 
separated on the sides of the vessel in which the laiwae were confined. In this case 
it was found that larvae of Steyomyia fasciaia might live for certaiiiLy several daws 
under a film of kerosene presumably obtaining the necessary oxygen from the aii 
bubbles. As in these experiments the volume of water was relatively small the 
lame would almost certainly have been affected had kerosene acted appreciably 
in solution. The larva of Marisonioides afriemms is particularly suitable for experi- 
ments of this nature, as it does not require to come to the surface at all to breathe 
and can therefore be kept under a deep layer of kerosene for a long time, during whicli 
it would, however, he exposed to the action of any part of the oil whicli might hi- 
dissolved. In one such experiment a larva was kept in a jar of water to the siirlai e 
of which crude kerosene had been added in an amount corresponding to 100 cc. pei 
square metre. For three days it appeared to be unaffected, and on the fourth day it 
pupated. 

From these obseivatious it may be concluded that in “ oiling ” the action of 
kerosene is independent of its solubility in the water to which it is applied. 

The vapour given off by the oil might be expected to act on the larvae when inhaled 
into the tracheae during respiration. Sen (1914) has recorded a single experiment 
in which a few drops of kerosene placed on a cotton plug in the stopper of a jar half- 
filled with water in which mosquito larvae (C, microanmiMus ?) were living appeared 
to have a fatal effect. ‘‘ Apart from the presence of vapour,” he says, “ there was nu 
apparent reason why the larvae . . . should not have lived as long as those in tlie 
control, as no definite surface- film w^as formed under the conditions of the experiment. 

I have not been able to repeat Sen’s experiment with the species of laivae he 
employed, but I have satisfied ipyself that in the case of ’Stegmyia fasciatu and 
Culex faliyans kerosene applied in this manner has an effect. Its action was most 
marked on the species with the longer siphon, but was less constant and much slower 
than that produced by a film of oil. ' Sen speaks of the vapour as having an anae;'' 
thetic ” effect. In my experiments the larvae undoubtedly often became sliiggi^Ii 
when they were not actually killed, and tended to remain adhering to the surface of 
the water, being abnormally difficult to disturb ; while some whicli appeared to 
have been killed recovered when transferred to shallow^ vessels awa\' from tlie 
kerosene. In actual practice the vapour must be very rapidly distributed by currents 
of air, and it may be doubted if it is ever sufiiciently concentrateii long enough for it> 
action to have any importance* 
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A third manner in which kerosene oil ■ ■ , 

tubes through the siphon and either hlod-' fs ^ filtering the trai'lieal 

and acting directly on the tissues of the lame *'''«■ hranclies 

The larvae of Cukxfatimns. which I,,,-., i„.! ■ ■ 

the diameter of the base) succumb raoiHl tf as long as 

phase, the last stage of t e d Jo ! ' ‘'f f-'*'' 

tar by “ oiling,” but if they “'"“"'’W.V ^iPed within half an 

film of oil they survive longer. In ev ^ 

phase were isolated singly in si.x identical !ks" bT ^»<'rth 

water. A small plug of'wool was Ic t . 

water, and then to three of the tubes a laver fi " 'r^ ****’ 

applied, and to three a similar layer of crude taoseue ‘ 'ff f 

the layer of paraffin were found to be dead after 3 31 ',nd f | 

thoseundcrthekeroseneafter.Il 6| and 71 hours ’ tu ‘ ■ *’ '“"'^/‘'«P'’'’t*''«ly, and 

in the power of resistance, it amie r ^11 at th I' " ' 

reaching the surface by the plug 0^1] Ti^'f ‘‘7 

under a seal of paraffin or kerosene -that is the l-e ■ '"*■ ' cm" they wore 

action, but, likethe paraffin, deprived the larvae of ar"*""! 

Auyt^g thereto., ^ha.h:presen::!?:;i^^^^^ 

w^s used in, stead of d^tilled water, the lamesiuvivedunderl^^^^ 

80 minutes and under kerosene 65 and 7 0 nunutes. The third laiva eonf,n«l unde • 
a layer 0 kerosene in tins experiment succeeded in wriggling through the Jool W 
and reached the surface for a moment. It at once returned below the wool aud^did 
not again get above it, but this larva died after 35 minutes 

These experiments prove that the action of kerosene on the larvae of (h.kxfaii.,,,. 
s not dependent on the solution of any part of tlie oil in the water, and is not enti relv 
due to deprivation of oxygen, but is the result of some direct action of tlie oil on the 
larvae. Were it merely a blocking of the tracheae in the siphon, the larvae should be 
able 0 hve as long as they do under a layer of kerosene from which they are separated 
b> a hght plug of wool. It IS probable therefore that some of the oil enters the siphon 
tracheae and is drawm into the body of the lame, where it exerts a poisonous action. 

In the case of Stegomyia fnvkin. however, the action .seemed sometimes to be 
I * experiinerit a sample of these lame in the fluid in which tliev 

la been found was divided into two equal parts and poured into two similar bottles 
so that the fluids reached just into the nareow necks. The one bottle was then .sealed 
w h a layer of paraffin one cm. deep, and the other with a similar layer of crude 
wosene. The larvae survived about the same length of time in each, all being dead 
after 6 hours. The pupae in both were all dead after hours. Similarly, in more 
e lied experiments the larvae of S.fiisciata appeared to be able to resist the action 
th ^ experiment (see Table I) has already been mentioned in which 

lame lived for over two days under an unbroken film of oil. The oil did not 
appear to have any direct action on them. 

The larvae of Stegotnyiafasciaiu differ from those of Culex fatiyans in having short 

siphons, which they mav often be sseen to thrust against the film of oil, as if 
fC325) 
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endeavouring to pierce it. In doing this they keep the valves tightly closed, and 
failing in their attempts, they wriggle down into the water again. In this wa^ 1 
believe they may sometime.s avoid drawing oil into their tracheae, and so escape the 
direct action of the kerosene. If, however, oil does enter the siphon, as probably 
happens eventually in the case of fully developed larvae confined under a deep layer 
of kerosene, it acts in a manner similar to that described in the case of C.fatujnhs, 
namely, as a direct poison. In one experiment six fully developed larvae (fourth phase) 
from the same sample were placed in couples in three tubes each containing 8 cc. f)f 
the fluid in which they had been living. One tube was then closed uith a layer of 
crude kerosene one cm. deep, one with a similar layer of olive oil, and the third witli 
paraffin. The larvae were found dead after and l-J hours in the first tube, after 
2 and hours in the second, and after 2 and 2| hours in the third. The kerosene, 
then, seemed to cause death more quickly than did the paraffin or the oUve oil, which 
merely deprived the larvae of access to air. It is interesting that the ohve oil seemed 
to have the same action as the paraffin, for it was of course fluid and just as likely ;i> 
kerosene to enter the tracheae of the siphon and block them. The fact that olive oil 
acted differently from kerosene is additional proof that the action of the latter is not 
due to a mechanical blocking of the siphon tracheae. 

The difference between the survival time under kerosene and paraffin was, however, 
sometimes so inconsiderable as to suggest that the larvae had escaped the poisonous 
action and had succumbed mainly as the result of being prevented from breathing 
the external air, and it was found that the larvae in different experiments survived 
very different lengths of time, and this led to a scries of observations being made on 
the oxygen requirements of submerged mosquito larvae, a short account of which is 
given in the following pages. 

The Survival of Submerged Mosquito Larvae. 

In order to determine the length of time mosquito larvae can survive when sub- 
merged, and the factors influencing this survival, it was necessary to decide on one 
standard method of carrying out the experiments. Da Costa Lima {19H) and Sen 
(1914) have recorded the results of experiments on drowning ” mosquito larvae. 
The former confined the larvae in glass flasks filled with well-aerated water and covered 
or stoppered, submerged in larger vessels of water, and the latter used test-tubes 
capped with gauze and immersed in basins of water. Both these methods in nu 
hands proved to be unsatisfactor}", because now and then, especially when tap-water 
was being used, minute bubbles of air separated on the sides of the submerged vesseb. 
These bubbles were sometimes so small as only to be clearly visible with the aid of a 
lens, but as they appeared to influence the course of the experiments, all confidence 
was lost in the technique. There was an additional disadvantage in the case of Sen s 
method, for not only were air bubbles apt to form on the glass tubes and the gauze 
covers, but also it was practically impossible to be sure that a film of air, or a small 
bubble, did not adhere to the mesh of the gauze. 

After trying a great many different methods— such as the use of specific-gravity 
bottles, test-tubes simply inverted in a basin of water, etc.— -it was decided that fdt 
the present purpose it was most satisfactory to confine the larvae singly in small tubes 
holding about 8 cc. of fluid, and to effect their submergence by covering the surface 
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of the fluid H-ith a layer of soft paraffin one cm, deep. The paraffin uas molted before 
leing poniyi into the tubes and thus spread evenly over the surface of the tvater 
leaving t.e,th«- air fi m nor bubbles, and formed a smooth covering eflectiullv cutiin- 
„ff the larva from all contact with the air. Some difficulty was experienced" in detei- 
inmmg the most suitable hardness for the, paraffin, for if it were too soft it did not 
solidify sufficiently on coming into contact with the fluid, and larvae rising to the 
surface might get caught by it, and if it were too hard it was apt to shrink away from 
the sides of the tubes. Wlien once the tight consistenev had been asccitained, 
however, the method worked well. 

The larvae were of cour^ie confinr^d in a very Mnall f|mmtitv of Huid (8 ee.) and in a 
restricted space ; but a large number of control experiments proved that the species 
used in my experiments, namely Slegomyia jmeiah and Ciikx fu.(igaus..\xm^. not in 
any way mcoinmoded by these conditions and completed tlunr life-cycles in sncli tubes 
in a normal niamier. I do not tlimk therefore that pollution of the Huid need lie 
considered as a factor in these experiments, especially as the}^ ^vere seldom continued 
for longer than a day, but as the amount of fluid was so small it could only hold in 
solution a minute quantity of oxygen that might be availalile for the larvav. when 
access to the external air was cut olf by the la yei' of parafllii. Other experiments by 
other methods were therefore uecessaiv to ascertain tlie Vidvie in respiration of the 
dissolved oxygen, but in determining the factors influencing the smvival of submeivred 
larvae the standard method described above was employed. 

Another factor that had to be considered was starvation, or the lack of suitable 
food in the fluids used. This factor may also be neglected, I believe, because larvfie 
of the species employed were found to live perfectly well in tubes of distilled water 
and eventually completed their development in them, if tliey were left with free sur- 
faces exposed to the air. The period of the cycle was of course prolonged, as atltirst 
the medium was devoid of all food materials, bnt the fact that the lame did not die 
shows I think that staivation would not a ffect the larvae appreciably in the relatively 
short times occupied by the experiments. 


Factors Determining the Survival of Submerged Larvae. 

The Species of Mos(iiuto. As might be expected, mosquito larva e of dillerent species 
showed very great differences in their abilit.v to siiivi\'e when cut off from access to the 
air. 

In one experiment carried out in the standard method described above, five larvae 
of Stegomyia fasciata: and three of Cidex fatignns were used. The fluid in this cxise 
was a natural medium full of vegetable debris, etc. The tubes were examined everv 
hour. One of the S. fasciatn larvae was found to be dead after 6 hours, three after 
7 hours, and the fifth after 8 hours ; that is, the average length of time the lairae 
survived was about 7 hours. All the three C. Jadgans larvae were found dead after 
2 [hours. 

In another experiment carried out by Sen's method with five larvae each of 
^JasciaUi, C. fatigam and C. midiosus, it was found that all the C. invidmits larvae 
and three of C. fatigmis were dead after 30 iiiiuutes, that one C, fuiigans larva was 
after [45 minutes, and the last after 'one hour, bub that all the S. fasdata lar\'ae 
^’ere still alive after two hours. It is perhaps of some significance that the proportion 

(0325) f2 
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of the basal diameter to the length of the siphon is in the case of C. invidimts 1 : 
in O.fatigans 1 : 4, and in Stegmym fasclaid 1:2; for Sen has expressed the opinion 
that ‘‘ Siegomym can withstand want of oxygen better than CnleXy^ an observatioii 
which he says “ appears to have a natural coiniection with the respective lengths of 
their respiratory siphons,” 

The Age of the Larvae. The age of the larvae is also an important factor, youni:: 
larvae being able to survive longer than fully developed ones. Eor example, in an 
experiment carried out in a fluid rich in organic matter five fully grown and five veiv 
young lar^^ae of ^S, fasciata A\'ere used. The fully grown lan'ae were found dead after 
3, 4, 5, 5, and 6 hours respectively, the average being 4'6 hours, and the youaii 
larvae aftei* 6, 6, 7, 7, and 7 hours, the average being 6'6 hours. 

It was necessary therefore to use larvae of known ages in subsequent experiments : 
that is, larvae in a known phase of their development, for of course a knowledge of tlu* 
number of days that have elapsed since the larvae emerged from the eggs is no sujv 
guide as to the stage of development to which they have advanced. As it is ]m 
abvays easy to determine rapidly larvae in the second and third phases it Avas decided 
to use only larvae in the first and last phases, that is, lairae that had not yet (■a>r 
their first pelts, and larvae that had already cast their tlurd pelts. 

Individual variations are of course very considerable, but by employing only larwie 
at known stages of development it Avas found that much more constant and uniform 
results were recorded. 

TIte Temperature. Many of the experiments on the survival of submerged lai'vae 
lasted a long time, so that although started early in the morning they were not finished 
by nightfall. In some of them it seemed as if the larvae still alive at sunset survived 
an abnormally long time, and it was suspected that this might be due to the cooliies^ 
of the evening and the night. Some experiments were therefore carried out to deter- 
mine what effect different temperatures might have. All the experiments were con- 
ducted by the standard method in distilled water which had been kept at the desii'ed 
temperature for some hours before the larvae were introduced into it. The larvae 
employed were those of S. fasciata in the fourth phase- 

in order to test the action of a loAvering of the temperature, five larvae were placed 
in an incubator at 22° 0., and five in one at 37° C. , one evening at 6 p.m. Next morning 
at 8 a.m., that i.s after 14 hours, all the larvae exposed to the higher temperature 
were dead, hut all tliose at 22° C, Avere ali\'e. The experiment wa s therefore continued. 
At 6 p.m., all the larvae in tlie cold incubator were still alive, but at 8 a.m., oji the 
third morning, that is after 38 hours, three were found dead. Of the two remaining 
larvae one was found dead after 39 hours, and the other after 40 hours. 

As all the larvae in the incubator at 37° C, had been found dead at the first examina- 
tion ill this experiment, five more larvae were exposed to this temperature during the 
day-time when they could be w'atched carefully. Two were found dead after 4 hour?, 
and the remaining three after 5 hours. 

The usual temperature of the laboratory at Accra where these experiments Avere 
carried out was about 30° C. during the day-time. At the natural laboratory tem- 
peratures fasciata larvae in their fourth phase lived about 12 hours in distilled 

AVatf^Ar nriflAT flir» nmirli+mne Knf woc* /-kf nrkiiruo o /mncir^ornlllp loWTIlUg 
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alive after 6, but all dead after 7 hours. ^ i»C“^ibator at 3d (‘. were all 

There can therefore be no doubt fhai- .1 inn-..,.' r , 
a raising of it shortens the period of sin^ivd of ^^'i^iperature prolongs and 

this one may suppose is due to a variation in fl larvae ; and 

the rate of absorption of oxygen. ' metabolism, that is in 

The Presence of Organic MnUer in ihe. . -ni 
^profoundly modfe 

vegetable debro, (B) tap-watev containing a little ...vanic m ttter^l mrin bTi'M 
water. In (A), the natnral n.edium, the larvae were found dead afte; tl 7 7 J aS 

liom-s respectively; and m (B), the tap-ivater, after 10, 12 l;i 1.1 oH ic 1 

In (C), the distilled water, all the lame were still alive after lo’hoii’r.s, but afteT^I 
ho, ITS, when the ubes were next e.vaniincd, three were found dead ; t e fou h ast 

“rarfoif "-as found 

In a similar experiment witli Gife/., ,>/««., laiwae in the foi.rtl, phase the result, 
weie similar but he periods of survival were, of course, shorter. In the na to I 
medium the three larvae used were all dead after 2 hours ; i„ the tap water one Ian 
was dead after 3 hm.rs and two after 4 hours ; and in the distilled ivater the larvae 
were found dead after 4, 4, and -5 hours respectively. 

The presence of organic matter uiKloubtedl y nuiteiallv shortens the period durin. 
wluch mosquito larvae^ can survive when snbniorged in a fluid. As the kivac were 
prevented from obtaining direct access f:o air bv the conditions of tfie experiment^ 

It seems natnral to suppose that the action of the organic matter is associated with’ 

I S effect m absorbing and using up the oxygen dissolved in the fluids. If then tlie 
dissolved oxygen were to 1 )e expelled from the fluid by some other means as 
lor example by boiling, we ought to produce a similar effect on the larvae. 

^ A number of experiments were therefore carried out with boiled water, both 
b. fasciola and C. faligans larvae being employed. In these experiments the water 
was thoroughly boiled in the tubes, the paraffin .added, and the tubes allowed to cool, 
the medium was thus cooled out of contact with air and therefore could not have 
reabsorbed oxygen. When the experiment v^as to be started the para tlin was quickly 
pushed to one side with a glass rod, the larva introduced with a pipette, and the 
paraffin melted just sufficiently to reseal the tube. As the larvae always sank to the 
ottom o£ the tubes when they were first introduced, there was no danger of their 
€iiig injured in the last operation. 

The results of these experiments vrere somewhat confusing owing to individual 
^nae surviving imexpectedly long, but for some of these variations the fall of the 
^Daperatuie at night may have been re sponsibl e. Th ere could, however, be no doubt 
II ' that the larvae in t^p or tank water that had been thoroughly boiled suiwived a 
mtieli shorter time than did those in the control tubes of unboiled water, and this 
^PP led equally to S.fasciata and 0. and to both voung and fullv developed 

‘itvae of both species. 
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It is probable therefore that the shorter period of sur^dval of larvae submerged in 
fluids containing organic matter is in tact due to the smaller qnantitr of dissolve,] 
oxysen present in tliein. 

The Presence of Water-weeds. As might have been expected, water-weeds that float 
on the surface and have only their roots submerged appeared in my experiments to 
have the same effect as dead organic matter. There are, however, other weeds wliici; 
float more or less submerged or grow partly in and partly out of the water, and as thcs.. 
are green plants they presumably give off oxygen during the day-time, and the miniit,. 
cliloi'ophyll-coiitaining organisms so common in pond water presumably do the saiii,'. 
Tlie, question then arises whether this oxygen given off by green w atei-w eeds, etc., can 
prolong the life of mosquito larvae that are prevented from reaching the aii 
at the surface. 

In a single experiment with S.fascmlo larvae in their lourth phase there did appear 
to he some prolongation of life. The e.vperiment was carried out in the usual maiinei. 
.six larvae being confined in six tubes of distilled water. To three of the tubes a small 
piece of a green water-weed was added, the other three' being used as controls, li: 
■the tubes containiug weed the larvae were found dead after 11, 12, and 131 holll^ 
respectively, and in the controls after 10. 12, and 12-J hours. Kow if the weecl die 
not nive off oxvgen that was available for tlie use of the larvae it shoiil,] 
have'acted mcrelv as organic matter, which has airead}' been shown to acccleiatr 
the death of submerged larvae. iSinee however the kix'ac lived a trifle longer in 
the tubes containing the weed, it seems probable that the oxygen evolved by 
green plants, etc., can be of service to the larr ae. 

The leaves of some water-weeds are often found partly submerged, either as tlif 
result ol growth or of some accidental circumstance. Tlic outer leaves of Pislr» 
slmliofcs, for example, droop on to the water as the centre of the plant uidolils aim 
eventually come to lie parallel with the surface of the pool. For some time, however, 
they are in contaet with the water niilv at their edge^, and under them there is an an 
space to which oil applied to the surface of the pool would not have access. The 
surfaces of the leaves of Pistia stmtioles are also iinwetable and carry down with tiieiii 
into the water a film of air which appears to he of service to some species ol mosqmlo 
laivae at any rate. The larvae of Mimomyia spkniens. for instance, .seem to mas'- 
use of this film of air for respiration by preference. 

From what has already been said it is clear that the survival of submerged most)iiirs 
larvae is influenced by a great many different factors, and any attempt to e.-ituiiiit 
the length of time larvae can live 'without access to the external air nui>t ta 'e nit 
cousideratlon not only the species and the age of the kn^ae, but also the teinpeiatuui 
the degree of oxygenation of the medium, tlie amount of organic mattir , 
and probably other conditions. So complex is the question that it 
impossible to arrange any series of experiments the results of u'hich ^^il 
parable in detail. By camdng out a large number of experiments on siini ai 
it is possible to arrive at certain general conclusions, and for the present piuT)^ 
namely, as bearing on the efficiency of “ oiling ” in anti-mosquito niea^mes * 
are probably sufficient, In small tubes of about 8 cc. capacity tlie mature , 
Stegomyia fascialft at laboratory temperatttres seldom siuvived over h hoai < « 
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ijeneially only 2 to i hours, ivheii submerged in their natural medium; hut in tap* 
wata* or distilled water they siindved twice as long or even longer. Vouug larvae, 
that is larvae in the first phase of their development, lived about the same length of 
rime or a little longer (6 to 7 hours) in a natural medium ; hut survived mueii longer 
(about 30 hours) in fluids coiitaiiviiig little or uo organic matter. Similarly mature 
larvae of (Jidexfaligam did not survive so long as young larvae, but in tiie case of this 
Species the period of survival was shorter under all cireutnstanees, the mature 
individuals dying in less than 2 hours in a natural medium, and seldom surviving as 
long as 6 hours even in distilled water. 


tie Part Played by Cutaneous Respiration during Submergence. 

As has already been explained, these experiments wore ciirricd out in very small 
rolunies of fluids, as they were designed to deteiiuine the factors influencing tin* 
uirvival and did not aim at estimating the part jdayed by euraneous respiration. 
The results, hoAvever, clearly suggested that the larvae di^^d in consequence of tim 
reduction, bv various conditions, of tlie dissolved oxygen an aiiionnt that ceased 
to be of use for cutaneous respiration. In actual pracdice the larvae tliat it is.soiight 
to destroy bv “ oiling ” are not confined i}i small vessels, and altlnnpgli the medium 
in which thev are found is generally rich in orga nic matter, it is reasonable to suppose 
that itanust often be a very long time before the dissolved nxvgen is exhausted or 
reduced to a point at which it is no longer serviceable to them, 


The question of the cutaneous respiration of jnosquito larvae has bt'eii stmlied by 
Lima and Sen, and their observations will be discussed presen tl\- ; bur as tlnw recorded 
dissimilar results, and as I believe their methods were in some respects unreliable, 
it seemed advisable to reinvestigate the matter. Some preliminary experimen.ts were 
therefore carried out, using (A) small tubes, and (B) large bottles of a ca])acity of 
1800 cc. In each experiment a small tube and a large bottle were placed side by side 
in the laboratorv under the same conditions, were filled from the same jug of water, 
luul were sealed with paraffin from the same sample. Two S.pismfa larvae from the 
same batch and in the same phase of development were used in eacli cxiJiTtmcnt, 
the one being placed in the small tube and tlie other in the large bottle, In one 
experiment of this sort S. fasciaio- larvae in the fourth phuM' u'ci'c \ised and tap-water 
tfiat had previously been thoroughly shaken up with aii. The experiment \sa. 
started one afternoon at 2.1b p.m. The larx’a in the small tube was still alive at 
0 p.m., but was dead before 8,15 a.m. the next morning ( 18 hours). The in the 
kree bottle was still alive after 50 hours, but was dead after ol hours A sliglith 
vounger larva, third phase, unintentionally introduced nito the large liottle survned 
until the twentieth day, by which time a little green growth had appeared at the 
bottom of the bottle which may have helped to prolong its existence. 

IVhen tap-w’ater is being used for such experiments, it iims't be lemi mheied th 
decree of a«atiou is liable to great .ariat.o,., and ,t 
water that has pieviouBly been thoroughly oxygenate r s a '' ' 

one of mv experiments the small tube and the large bortle w^re filled rom h ta . 

and the vessels sealed with paraffin in the usual way An ho« later 1 ' « - 
to find that both lame were .noribnnd, and wdhm two hours botl, had d«l 
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In the light of later obseiTations it must I think be concluded that the tension of 
the dissolved oxygen in the water drawn from the tap was already at the beginning 
of the experiment so low as to be valueless to the larvae for cutanepus respiration. 
In this case the tap-water used had been lying stagnant in the pipe for at least 
t\velve hours and much of the oxygen originally dissolved in it must have 
been absorbed. 

It is possible that some similar reason may account for the relatively short period 
(6 or 7 hours) Sen found that submerged larvae might sunuve ; for although lie 
immersed his tubes in “ large basins,” he did not change the water, and if the amount 
of dissolved oxvgen were very small, it would be useless to the larvae no matter how 
gre^t the volume of the water. Indeed, in some circumstances the water may be able 
actually to withdraw some of the oxygen from the bodies of the larvae and so shorten 
the time of their survival, and in this case the larger the volume of water the more 
rapid would be the death of the larvae. 

Probably Stegmym famata larvae require much less oxygen than larvae of species 
of Culex. In some experiments with fully developed Cidicimyk- nebulosa larvae I 
could detect no marked difference in the length of time they survived when submerged 
in large and small volumes of thoroughly aerated tap-water. Indeed, they soino’ 
times survived longer in the smaller volume, as for example in one experiment in 
w’hich a fully developed larva in 7 '5 cc. survived between 2 and 2| hours, while one in 
750 cc. of the same sample of w^ater survived only betw^een 1 and 1|- hours. Prom 
this it must be concluded that this species when fully developed is incapable of 
accommodating itself to living without access to the external air even in thoroiigfily 
aerated w ater. 

The Proportion of the Dissolved Oxygen available for Cutaneous Respiration. 

Theoretinallv at 50^ C., which wus about the laboratory temperature in the day 
time, wuter should dissolve 5‘S cc. of atmospheric oxygen per litre. The tap-wuter 
used in my experiments was probablj not fully saturated on the one hand, and 
on the other the temperature wms sometimes below 30° C., when more oxygen should 
be dissolved, so that very roughly w'e may suppose that the w^ater used contained 
about 5 cc. dissolved oxygen per litre. In the 8 cc. in the small tube there should 
therefore have been 40 c.mm., and in the 1800 cc. in the large bottle 9,000 c.mm. of 
oxygen in solution. 

It has been calculated by Sen that a fully developed larva of C. micmmniihdiis 
consumes oxygon at the rate of IT c.mm. per hour. Assuming that this figure is 
approximately correct, and that the larva of S. fasenta consumes oxygen at about 
the same rate, there wus enough dissolved in the w'ater in the tube to keep one larva 
alive for 36 hours if it had all been respirable. As a mate of experience, as has 
already been shown, a fully developed larva of S, fasciata when kept submerged 
in tap-w'ater survived only about 12 hours, and as in boiled w^ater, which presumably 
-contained no dissolved oxygen, it sunTved say 4 hours, the oxygen in solution in 8 cc. 
of water ser\^ed only to keep it alive for about 8 hours. Adopting Sen’s figure, this 
means that only 8 8 c.mm. of the 40 c.mm. in solution was available for respiration, 
or in other w'ords only about one-fifth of the oxygen dissolved in water that has been 
thoroughly aerated is available for the larva for cutaneous respiration. If therefore 
the water is less than four- fifths saturated with atmospheric oxygen, it will not be 
respirable at all. 
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TheoreticaJl}*, then, the thoroughly aerated wat-er in the largo bottle should contain 
enough oxygen in solution to supply the req^iiiiements of ouc fully developed lar\ui 
tor 68 days. Thl^re are, however, many reasons wliy the period of survival sliould 
be shorter than that theoretically possible. For example, it is not natural for the 
larva to respire in this manner, and the fully developed individuals are not able to 
adapt themselves to the unnatural conditions so well as are younger laiA'ae. Also tlu' 
water, although cut off from the air, is not sterile and organisms grow in it, and must 
absorb some of the oxygen. It is on these organisms that the laiTae feed. 

When young larvae are used, they are found to adapt themselves mucli more easily, 
and if they do not actually survive the length of time tlicy theoretically miglit, they 
eveidhelesslive for many days, grow in size, moult and develop fully, 

In order to have studied this question adequately it would have been necessary to 
icteimine the respiratory exchange of each species of lam dealt with, as well as the 
variations occurring under different conditions of temperature, etc. As it was not 
)ossible to do this with the apparatus available, the subject was not ])ursuo(l furtlujr, 

)ut even these incomplete observations support Lima’s conclusion that larvae when 
lenied access to the air can live only in wclha crated water. 

The SurvivaJ of Mosquito Larvae Submerged in Slowly-running Water. 

Ha vilify ascertained in these preliminary experiments that SJusciaio^ larvae are. able 
to live a long time respiring only dissolved oxygen, an attempt was made to reproduce 
more nearlv the conditions present in a pool or stream in which the water is not held 
fast until its oxygen is exliausted, but is able to circulate more or les.s freely. Thi* 
apparatus used is shown in figure 1. It was composed of a cylindrical glass tube 
(AB) of 700 cc. capacity, firmly corked at both ends, and provided with an inlet at 
C and an outlet at I). A large glass funnel wa s attached to the inlet by a rubber lube, 
and into this funnel water from a tap was allowed to drip. To the outlet a short 
mbher tube fitted with a screw clamp (E) was attached, by means of which the flow of 
water could be regulated. The actual vessel used by me was the water-jacket tube of a 
Inebig condenser. In order to ensure the oxygenation of the u'atcr, it urns delivered 
as a spray from a finely pointed glass tube (G) fixed about two feet above the fumiel=^ 
WTien an experiment was to be started, the end A of the vessel was lowered and ivater 
allowed to run in, the clamp E w'as tightened and tlie vessel filled up, the larva or 
larvae introduced at B, the end A lowered until the water overflowed at B, and the 
^erk at this end was then thrust home. In this ivay air bubbles w'cre completely 
Jivoided. The inlet and outlet had of course to be blocked by loose pads of wool, 
cylinders of gauze, or some such contrivance, so as to prevent the escape oi the 
larvae. 

Tiider these coiiditious, so far as could lie observed, the larvae oi %OMH;w/iisci«f« 
lived ill comfort. Young larvae grow and moulted in a normal manner, and both 
yoimg and fully developed larvae moved freely about the vessel feeding, but develop- 
««it was arrested at the fourth or final phase and pupation did not as a rule take place. 

food was supplied to the larvae, but they apparently found sufficient m the 
moiikting water and on the sides of the vessel, where no doubt bacteria and migi 

tas becTdrawn much too long ; 
end (Gr) should be two inches above where it is shown. 
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were growing. No green growth appeared during uiy experiments. The larv;\e 
lived in this vessel a long time, often over twenty days, but in none of my experiments 
did a lar^^a sui^dve so long as 53 days, as one of Lima's is said to hartr'e done (Expeii- 
ment XYI), although I do not think there was any reason why this should not have 
happened. The larvae with wliich I experimented almost always outlived tli. 



Fig. 1, Apparatus for ket‘])iug mosquito larvae entirely subirieriied 
in flowing wat(‘r. 


normal period for this state, and this being so, it seemed only a matter of chance 
long they survived. In the case of larvae kept in jars and allowed free access to t le 
air, the majority pass through this stage of development in a given period, but 
having reached the fourth phase do not proceed to pupate. Such larvae live a 
variable time, many die soon, but others survive a long time, and. as I liave locoi 
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ohewhere (191o) may read, the ....ulrechl, dav. The la.^vne kepi in ,he ves.-l from 
V, hicb air was excluded belmved in an exactly .similar wav. and it seems nrohable thal 
the reason why none sundved for months was mainlv duo to the fact that a compam ■ 
tively small number of specimens was used ami a eentenarian did not happen to be 
iitcluded. ‘ 


In this system the larvae alter a time beeame reeoneiled to the new condiiion.s. 
appeared no longer to be anxious to find tlie air .siirlaee, and settled down to konsing 
along the sides of the vessel. It was thoiiglit possible that laivae thus habituated to a 
submerged existence might be unable to resume the normal method of breathing. 
One .set of .seven larvae of Stegomijiafasckla was therefore tested after four and a half 
davs and the larvae were found to he still quite able to re.spire throuoli the siphon 
tracl.eae. On being removed to a jar half-filled with water thev qiiieklv found the 
.surface and attached theraselve? to it in a natural manner. 

A few experiments were carried out with tlic larvae of tvvo'.pecies of Cvhr. iiameK' 
('. Jakgans and C\ thaksskis. Tlie larvae of (1 fntigam did not survive a day in my 
experiments, but the larvae of C. thahssivs seemed to be able to adapt themselves 
completely and lived a fortnight, at the end of which period they were removed foi' 
(Examination. It is of some interest that this species should be able to survive without 
access to air, as it possesses very small anal papillae, and it. sugge^ts that the oxygen 
absorption by submerged lan\ae of C. ihnhssm is mainly thi'fmgh the .general 
cutaneous surface and only secondarily through the ])apiljae. After a foitni«htV 
submergence no change in size or structure could be seen in the anul papillae of tliesi* 


Pupation of a submerged larva was observed only twice in all njy experiments, 
once in the apparatus described above, and once in a gauze-capped tnl)e immeiseil 
ill a large vessel of water. On both occasions the pupa died immediatelv, and in one 
case It did not succeed in liberating itself from the larva! pelt. The inability (d 
the pupae to subsist by respiring only dissolved air is no doubt accounted for by tlie 
l^act that they possess an impermeable cuticle. 

My observations confirm those of Lima, to which reference has already been made. 
This observer experimented with the laivae of Cukxfatigo.ns and Stegmyrnfasdofa, 
its well as with other species that are not found on the tjold Coast. C. faligmii^ be 
found survived submergence but a short time, but S.fimkfa was able to adapt itsell 
to the unusual conditions and might live even so long as Do days. The results of his 
experiments convinced him “ that mosquito larvae, while generally bieatliing mainly 
fi’ee air by the two tracheae of tlie respiratory siphon, also respire the oxygen of the 
air dissolved in water, the gaseous exchange.s being made by the branchial leaflets 
and also the general integument of the body.’' 

^ oen, using a different method, found that the '' laivao rareh’ lived for inoio than 
f hours,” and he therefore doubts the accuracy of Lima’s results. His method was 
however questionable, in view of the fact already referred to that it is only a small 
proportion of the oxygen dissolved in water that is serviceable to the larvae. 

^011 has criticised Lima’ s ’ method of canylng out liis experiments because bubbles 
occasionally appeared in the jars, and air might have been introduced, he think.s, 
^vith food particles, or bv tlie agitation of tlie ^vatel• when it was changed. The 
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inetliod employed by me was not open to any of these objections, and yet I am abltj 
to confirm the statement that Sen regards as so remarkable, namely, that young larvae 
without any free air “ grow and may even become nymphae.” 

The larvae of certain species of mosquitos, including Stegomyia fasdata, are nin 
doiibtedly capable of adapting themselves to a submerged life, and in this state con- 
tinue to develop up to the point at which pupation would naturally take place. 
Pupation, IioAve\'er, is usually delayed, but if it does occur, the mosquitos die, since 
the pupae are unable to survive witliout direct access to free air. The practical 
bearing, of this phenomenon would seem to be that it indicates one Avay in which 
mosquito larvae may escape the action of injurious substances applied to the surface 
of pools to kill them, and may explain Avhy it is that “i>iliiig ” in practice is less 
successful than theoretically it should be. Many species of mosquito kivae spend a- 
oonsiderable part of their time at the bottom, and if on rising to breathe they arc 
disturbed or find the surface unsatisfactory they often sink dowm to the mud and 
remain for a longer or shorter time in a (pnescent condition. The majority of the 
larvae no doubt Avould be killed as a result of coming into contact with the oil, bin 
some miglit escape, and the experiments recorded above prove that they would be 
capable, if necessary, of prolonging their submerged existence for a period long enough 
to allnw^ the most liberal application of kerosene to evaporate. 

The Results of ‘‘Oiling" with Crude Kerosene as observed in Laboratory 
Experiments. 

Returning now' to the question of the officiency and general applicability of oiling, 
it may be of interest to record the results obsen-ed Avhen crude kerosene ivas applied 
to fluids in which various species of mosquito larvae w'ere living. 

Anophele.'i cosfald. The larvae of .h cosfalis do not survive for long the effects ol 
oiling. In one experiment four laix ae w ere placed in a jar containing a layer of tap- 
water 8 cm. deep. To the surface of the water, which measured 5 cm. by 10 cm., 
kerosene w^as added in a proportion equal to 10 cc. per square metre and the water 
agitated. Half an hour later the larvae Avere moribund, and in one hour they \\m 
all dead. 

If the amount of kerosene added Avas more than enough to form a mere film, the 
larvae Avere apt to get caught by it Avhen they came to the surface, and Avere apparently 
unable to free themselves. In these circumstances they la v on the surface Avriggliug 
feebly until they died, and the oil tended to collect in a thicker layer round their 
bodies. 

Chikc fatigans. The larvae of C, fatigam in laboratory experiments are also killed 
rapidly by the application of kerosene to the surface of the fluid in which they are 
living. In one experiment a single small drop of crude kerosene was added to each 
of nine small tubes of fluid T5 cm. in diameter in each of which a single fully devclo])ed 

fidigmis Avas living. Eight of the larvae were found dead after half an hour, and 
the ninth after an hour. 

The details have already been given (see p. 9) of another experiment Avith tlm 
species showing that the action of the kerosene on the larvae is a direct one and i^ 
dependent on the solution of part of the oil by the fluid to which it is applied. 
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The siphon of the larvae of C.fati^mis is of moderate length, four times us long us 
Its basal diameter, bat is much shorter than that of C. imidiotfus. Yov this reason, 
perhaps, this larva does not seem to be in danger of being caught by the tllm of oil 
and dragged to the surface as is the larva of 0. kvkliom. On exau\iuiug the bodies 
of larvae that had died as a result of oiling, however, a globule of kerosene 

was often found adhering to the end of the siphon. There can I think be little doubt 
hut that the larvae rising to the surface to breathe are unable to prevent tlie oil fi'oni 
entering the tracheal tubes in the siphon and beir^g drawn into their bodies with fatal 
results. 

Culex iiividiosus. Five larvae of Vukx inndiosus were included with the larvae of 
Ano])Mes costaUs in the experiment recorded above. After half an lioiir they were 
all found boating on the surface iu a moribund condition, and alter an ho\ir they wevv* 
all dead. These larvae also are very liable to be caught by the oil and drawn to ti\e 
surface in a horizontal position, and once this has happened, they appear to be unable 
to liberate themselves. 

The lame of 0. invidiosus have long siphons, eight times as loiig as tlie basal 
diameter, and quite apart from any toxic action of the kerosene, they are unable to 
survive long without access to the external air. In one experiment by Sen's iuethod 
five lame of this species were submerged in tap-v\ ater. They were all louud dead 
after half an hour. 

Cnlex tkikssks. The larvae of 0. thakssius Imve been found at Accra and 
Ohristiansborg iu the brackish water of lagoons, in fresh-wakr pools, and in old domestii* 
utensils. They are not easily destroyed by oiling, and oti one occasion in forwarding 
a sample containing this specks the Medical Oflicer of Health, Accra, Di'. T. H. 
Alexander, stated that they were from a pool that had been regularly treated with 
kerosene. In a laboratory experiment iir which tlie larvae were placed in small tuhe^ 
containing 8 cc. of their natural medium, three fully developed individuals were still 
alive after 30 minutes, hut were dead after one hour under ;a layer of 
1 cm. deep, whereas three control larvae cut off from acce.ss to air by a layer of parathn 
were found dead after 4, d, and 6 hours respectively. The action of thin film.^ of oil 
spread over larger volumes of water was similar. 

When confined in similar tubes containing distilled water and covered with a laym 
of paraffin the larvae lived much longer, for example 20, 27 , and 27 hours respectively 
in one experiment, and in the sy.stcm simulating the natural conditmns m a pwl «l 
water they survived many days and appeared to be quih‘ at ease, t is no c i cu t 
therefore to understand how they may escape the larvicidal action oi kerosene. 

It is of some interest, as showing that the size of the anal papillae is no gu.de to 
abOity to survive wdthout access to air, that in the case of the larvae of 6. ihahmvs, 
which are capable of subsisting so long on cutaneous respiration alone, these organ.s 
are very small. The papillae, however, are well supplied with ti'acheae. Larvae 
of this species are therefore susceptible to the action of kerosene oi w en e} come 
itt contact with it, but they are capable of surtdving a \ cry long time w i ou . coimn„ 
to the surface to breathe, and this pow^er no doubt accounts for t le act t a in at ua 
practice they are not easily destroyed by oiling. 

Mamnirnd^ africanm. The lame of Mansonimdes africarm usually obtam the 
»X)-gen they require by thrustino; their siphon tube«, which are specially formed for 
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this purpose* into tlie roots of the water-weed, Pisiia straiioteSy but in the laboratory 
they were sometiiues seen to attach themselves in a similar way to other water-wee(3> 
also yylien Pisiia plants were not available. They did not, however, survive lonjr iii 
the absence of Pisiia plants, but. when these were present they appeared to be quite at 
home in the laboratory and completed their development. They are not incapaljlt^ 
of breathing air direct!}*, but as a matter of fact they are seldom if ever seen at the 
surface unless they have been forcibly disturbed. In the absence of Pisiia roots 
the larvae do not live long if prevented from reaching the external air. In e.\peri- 
meuts carried out by my standard method at laboratory temperatures, larvae in the 
first phase of development did not survive 21) hours in either their natural medium o;- 
iu distilled water, a.nd a single fully developed larsvn. in distilled water simnved 2 hours, 
but not 2| hours. In jars in the laboratory laivae recently hatched attached 
themselves to the rootlets of the Pisiia plants, and older larvae to the tap-roots, and 
as the i'e>^ult of actual experiments it was proved that they could moult and eveii 
pupate without having tlirect access to the external air. 

It has l)een shown above that the larvicidal action is not dependent on any efiecTv 
produced by soluti on of the oil. Tt is not surprising therefore that a layer of kerosene, 
no matter how thick, applied to the surface of water in which larvae of M. ajrimnv<< 
were living attached to Pisiia roots was found to be absolutely innocuous. In on.; 
.such experiment a larva was kept under a him of oil corresponding to 100 cc. ptr 
square metre. After three days it was found to have pupated, on the sixth day tli<“ 
pupa appeared to be almost ready to hatch, and on the seventh day it was found dead 
at the surface. The oil in fact had no efiect on the larva, and only acted on the pup.i 
when it left the root of the water-weed preparatory to emergence. 

Slegoinyia famala. Some observations on tbe action of crude kerosene on the 
laivae of Ste(iomyia fasckifa have already been recorded above. It has been showr. 
(p. 9) that in a mass experiment in a natural fluid rich in organic matter there was no 
appreciable difference between the length of time the larvae survived under a layer of 
paraffin and under a layer of kerosene ; and an experiment has been described (p. 4i 
in which some vej \* young larvae were still alive after two days imder an unbroken 
film of oil. 

Two other experimeut.s may be briefly mentioned. In the first, five S. fas(ki:!<! 
larvae were placed in 400 ce. of tap-Avater and crude kerosene added in a proportio ! 
equal to 10 cc. per square metre. After hours one larva was found dead, two mor ' 
died wnthin the next twenty-foui’ hours, bu‘t the remaining two were still alive aii<l 
apparently unaffected when the experiment was ended on the fourth day. In tk 
second experiment fi.vc la.r\'ae were placed in tap- water in a jar 7 cm. square, and 
kerosene added in a proportion equal to 200 cc. per square metre. Three days lator 
one larva was still alive, although there still appeared to be a continuous film of oil 
over the surface of the wafer and 'the interior of the jar had a very strong smell of 
kerosene. On the fourth day this larva pupated. 

When watching mosquito larvae imprisoned beneath a film of oil one cannot but 1."’ 
struck by the difference in the behaviour of S.fasciata and, for example, 

The larvae of C. fatiyam rising to breathe, as a rule, just touch the layer of oil, anil 
then immediattly sink down through the water again ; or if they do adhere to the 
surface, remain more or less passive. Not so the larvae pf S. fasdata. These larv.*’.‘ 
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on reaching the siiiface may often be seen to execute a series of short, rapid WTiggling 
movements as if endeavouring to thrust th e siphon forcibly upwards. Tliis mauoeuvi'e. 
call most easily be watched when tlie water is covered by a layer of soft paraffin. It is 
then seen that the relativoly short stout siphon first comes in contact with the paraffin 
with its valves closed. The larva, presumably a.ware that it lias not reaclu'd the 
surface, then executes the strong WTiggling movements ineutioued above and the 
siphon appears to indent the paraffin and at the same time the valves are seen to open. 
So vigorous does the effort appear to be that it seems not iinju'obable that it would 
effectually break through a thin film of oil, and as the valves are not opened until an 
appreciable time after the thrusting movement luis started, there would probaldy be 
little risk of oil enteTing the tracheal tubes, tt may sometimes happen, however, 
that when the film of oil is thick some does enter and this inav account for the deatli 
of some larvae. When the oil is present in a definite layer, the laivae are of (*ourse 
unable to penetrate it and eventually give up the attempt and sink down through the 
water, They may then remain quiescent at the bottom for a time, but sooner or later 
they try again and continue to do this until they die either from lack of oxygen or from 
having at one attempt inhaled some kerosene. This suggestion is supported by the 
facts that under a deep layer of kerosene S./asewh/- larvae survuve in a natural medium 
rich in organic matter just about the same length of time as they do under a layer of 
paraffin, and that larvae often appear to be greatly irritated by the oil, are frequently 
seen apparently trying to remove it w^ith their mouth-parts from the ends of the 
siphons, and that oil is often seen to be present at the ends of the siphons of lame that 
have died under a. layer of kerosene. 

Accra, 

August, 191fi. 
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MORPHOLOGICAL CHANGES OBSERVED DURING THE DEVELOPMENT 
OF THE LARVA OF STEGOMYIA FASCIATA, 

By J. W. Scott Magpie, M.A., 

West African Medical Staff. 

The krva of Skgomyia fasciah passes through four distinct phases after it emerges 
from the egg and before it pupates. Under circumstances favourable to growth these 
phases are passed through very rapidly and the whole larval stage may occupy less 
than a week. In one experiment ten larvae which had hatched from their eggs on 
1st April between 12 noon and 2 p.m. were isolated singly in small glass tubes con- 
taining a three-days-old broth medium. All these larvae cast their first pelts on the 
second day (2nd April), their second pelts on the third day, and their third pelts on 
the fourth day. The fourth and last larval pelt was not cast simultaneously by all 
the larvae, perhaps because by this time the nutrient value of the medium in the 
different tubes had begun to vary to an appreciable degree. Two larvae cast the 
fourth pelt on the seventh day, one on the eighth day, three on the ninth, one on the 
tenth, and one on the thirteenth day, and two died in this phase. One pupa died, but 
all the others hatched on the second day after pupation. In this experiment therefore 
the larval stage lasted on the average nine days, the shortest time being under seven 
days, and the longest thirteen days.* 

In the intervals between their moults mosquito larvae do not appear to undergo 
external morphological changes. Certain stnictures do become more highly 
chitinised in these periods, but speaking generally, the structure remains constant 
during each phase. In the course of development, however, the larvae of Stegomyia 
fasekta undergo marked morphological changes, and these can be followed in the 
case of individuals by an examination of the four pelts cast by each. This has been 
done in the case of the larvae used in the experiment mentioned above. The obser- 
vations have been confirmed and extended by the examination of living larvae and 
of larvae killed and preserved at each of the four stages into which the larval period 
IS divided. This was necessary, as it is not possible to measure, for example, the 
thoracic diameter or the length of the siphon of a young larva in the pelt, since these 
parts become distorted. 

In the descriptions that fallow the structures that show definite changes during 
the larval periods will be dealt with one by one, and subsequently the characteristics 
of each of the larval phases will be summarised. The unit employed in making the 
Measurements was approximately 16/i (50 units =0'8 mm.). 

*The eggs had been laid on 30th March, so that the period from the time the eggs were 
laid to the time when the adnli mosquitos emerged ranged from 11 to 17 days and averaged 
days. 

(C325) 
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■ Head (fig. 1). The large size of the head is a very noticeable feature of the larvae 
of the first phase, but later it is subordinated by the great development of the thorax 
In the first phase the head was variable in shape ; in some larvae it was rather 
broader than long, and measured about 16 by 17 units ; in others it was longer than 
broad and measured about 14 by 10 or 11 units. In the second phase the head was 
as broad as it was long or broader, and in the third and fourth phases it was decidedly 
^reader than long! The ‘‘ egg-burster,” situated dorsally about the middle of the 
head, is a conspicuous feature in the first phase (fig. 1, 1). 



Fig. 1. Head of the larva of Stegomyia fasciata in the four stages. 

Anknm (fig. 1). The antennae are relatively short and simple structures 
throughout the larval period. In the first phase they measured almost invariably 
7 units, but in a few larvae they appeared to be half or one unit shorter ; in the 
second phase they measured 8 to 10 units, but were most commonly 9 ; in the third 
phase 13 to 14 units, and in the fourth and last phase 18 to 20. They were straight 
in most larvae, but sometimes they curved slightly. The latter form was most 
frequently seen in the larvae of the first phase, especially in those that had long- 
shaped heads. 

The second joint of the antenna is very poorly developed in the young larvae, hut 
is somewhat larger and partly chitinised in the older individuals. Of the hairs at the 
tip of the antenna there is one which exceeds all the others in length, averaging 3 units 
in the first ph ase, about the same in the second, 3 to 4 in the third, and 4 to 5 in the 
fourth phase. The hair therefore increases slightly in length as the larva matures? 
but its growth is not proportional to the growth of the antenna. 
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The antennal plume « much reduced. In the earliest phase it is represented by a 
double sub-plumose haij^ but m the three later phases by a single short simple hair • 
very ^casionaUy a double ha.r may be present in the second phase, The pasition of 
this plume IS somewhat variable, and is not always the same on the two sides of the 
hmd. In the first phase it was situated at 2 or, more usually, 3 units from the base 
of the antenna, m the second phase 4 or 5 units, in the third phase 6 to 8 hut usually 
7 units, and in the last phase 10 to 14 units. That is, as the larva develops the position 
of the plume shifts slightly from just below to a little above the middle point 
The shaft of the antenna bears a considerable number of minute spines in the 
earliest larval stages, but these are veiy few in the third phase, and are apparently 
completely absent m the last phase. 


%e3 (fig. 1).^ The eyes were small and rounded in all the larvae examined. Their 
approximate diameter was If units in the first phase, 3 or a little more in the second, 
3 to 4 in the third, and 4 to 5 in the fourth. In the youngest larvae they could some- 
times be seen to be made up of several pieces, generally three. In the fourth phase a 
rather less dense patch of pigment lay like an eyebrow in front of the darker and 
denser circular patch of the eye ; this was the so-called “ main ” eye, the organ which 
is said to become the compound eye of the imago. 



Fig. 2. Labial plate of tbe larva of Siegomyia Jasciaia in the four stages. 

Labial Plate {fig. 2). The number of teeth on each side of the large median tooth 
of the labial plate showed slight individual variations, but much greater developmental 
changes. In the first phase there were 7 or 8 teeth, in the second 9 or 10, in the third 
10 to 12, and in the fourth 13 to U. In the later stages the labial plate was much 
more highly chitinised than in the earlier, but in each phase it conformed to the typical 
plan, a triangular body with a large median tooth at the apex, and smaller teeth down 
^ach side, those nearest the median tooth being smaller and more closely set than 
those further away, 

Lkorax. The thorax is at first very small, but increases rapidly in size and in 
proportion to the other parts of the body as the larva matures. In the first phase 
the diameter of the thorax is less than or about the same as that of the head, namely, 
s-hout 10 to 13 units. In the second phase the thorax and head are about equally 
hroad, but by the time the third phase is reached the thorax is definitely the broader, 
the ratio in one larva being for example 53 : 42, and in the fourth phase it is broader 
still, the ratios in two larvae being 75 : 55, and 90 : 55 respectively. The breadth of 
the thorax is a conspicuous feature of the mature larva. 
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The two pairs of ventral hooks (fig. 3) increase in size and in the degree to which 
they are chitinised as the larva grows. In the first phase they are hardly chitinised 
at all, and are represented merely by four minute sharp-pointed' structures. With 
each moult the hooks enlarge and strengthen, until in the last phase they assume the 
formidable appearance so familiar in these larvae. 



Fig. 3. Ono of the ventral thoracic hooks in each of the four stages of the larva of 
SUgomyia fasciata. 


The arrangement of the hairs clearly indicates the three segments of the thorax at 
.each stage of the development. The hairs increase in size, strength, and complexity 
as the larva grows, and their subplumose structure, which in the first phase is all hut 
invisible, becomes more marked. The anterior dorsal plumes appear to be absent 
throughout the larval period. 



Fig. 4. Larva of Siegomyia fasciata ; the second abdominal segment in tk 
four stages. 

Abdomen. The hairs on the abdomen are not very numerous and ate mostly simU 
and simple, but a few little triple hairs (stellate hairs) are also present, and some long 
conspicuous hairs (fig, 4). In the first phase the long hairs are double, and are witli 
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difficdty seeu to be not qmte simple ; in later phases they are sub-plnmose and may 
be subdivided into a number of branches. In the first three phases these long hairs 
are found on the first five segments, those on the earlier segments being the longer a d 
s ronger ; m the last phase they are present on the first eight abdoLal 
those on he first and second segments having several braimhes, those on fc thir 

The siphonal, sub-siphonal, and anal plumes are all single simple hairs in the first 
phase, bu in subsequent stages they undergo division, this being especially marked 
m the i^se of the sub-siphoual plume, which in the fourth phase may be coiosed of 
certainly six sub*pluniose branches. ^ 



Fig. 5. Lam of Stegompa Jmiata ; I, II, III, IV, scaka from the comb in the four 
stages ; P, IF, III’, IV’, scales from the pec ten in the four stages. 


Comb (fig. 5). The comb in each phase consists of a single row of barbed scales, 
not easily seen in the young larvae on account of their pale colour, but conspicuous, 
dark, and highly chitinised objects in more developed individuals. The number of 
scales varies considerably both in the same individual and in difierent larvae at 
the same stage' of development. In the first phase there may be 4 to 6 scales, in the 
second 8 to 10, in the third and fourth about the same number, and sometimes as many 
8^3 12. The most notable change is that Tvhich occurs at the time of the first moult, 
^hen the number of scales doubles, and in later phases, although the number may 
remain constant, it does not again return to that found in the first phase. 

In addition to an increase in size and strength, the individual scales undergo a change 
of form during development. At every stage they bear numerous barbs, the number 
varying greatly, both according to the individual and to the position of the scale in the 
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comb. The general form remains nevertheless fairly constant in each phase, and the 
most conspicuous development observed to take place was a lengthening and general 
enlargement of one of the central barbs until it became an outstanding feature. 

Siphon (figs. 6, 7). In four larvae belonging to the four phases the lengths and 
breadths (at the base) of the siphons were respectively 12 by 5, 19 by 8, 37 by 16, and 
46 by 30 units. In the first three phases therefore the length of the siphon was rather 
over twice its basal diameter, but in the last phase it was considerably less than this. 
In the last phase practically the whole of the siphon is chitinised and is therefore little 
liable to distortion. The averages of length and breadth of the siphon in ten such 
larvae taken at random were respectively 49'4 and 29'9 units, a proportion equal to 
1'65 to 1. * 

It is generally stated that the length of the siphon oiStegomyia fasciata is more than 
twice its breadth, and this character has been made use of for the identification of 
this species in the larval stage. It is important to realise that this statement is not 
strictly accurate in the case of larvae in the last phase of their development, and in 
some individuals in their earlier phases also. 

, It is characteristic of Stegomym fasciata that the young larva has only the tip of the 
siphon dark-coloured. The dark part of the siphon is of course the chitinised part, 
and this increases in proportion as the larva matures. The larva immediately after 
emerging from the egg has no part of the siphon dark, but during the first phase the 
tip becomes chitinised for from 4 to 6 units of its length. The chitinised part measures 

9 to 13 units in the second phase, 25 to 31 in the third, and 43 to 50, or practically the 
whole length, in the fourth phase. 

Pecten. The pecten consists of a single row of scales running nearly parallel to the 
sides of the siphon. The last scale is sometimes detached from .the others, and some- 
times there is a scale situated to one side of the general rank. 

The number of scales is variable both in the same individual on its two sides, and 
in different larvae at the same stage of development, but it* increases rapidly with 
successive moults. In the first phase there are usually 4 to 5 scales, in the second 
8 to 10, in the third 12 to 18, and in the fourth 14 to 20.' In some individuals the 
number of scales increases progressively, for example the successive pelts cast by one 
lam showed respectively 4, 8, 16, and 19 scales ; in others the maximum number 
may be reached in the third phase as occurred in a larva which showed in the four 
phases 5-5, 9-8, 18-15, and 18-15 pecten scales. Each scale has a variable number 
of barbs and, as in the case of the comb, the most.notable changes observed during 
development are the strengthening of the scales, and the differentiation of one barb 
into a long and conspicuous process (fig. 5). 

Hair-tuft on the Siphon (figs. 6, 7). The hair-tuft on the siphon is usually situated 
just beyond the last scale of the pecten, that is in the first phase 6 to 11, in the second 

10 to 18, in the third 22 to 25, and in the fourth 25 to 31 units above the base, but 
sometimes it lies on a level with one of the last scales. It consists of a single simple 
hair in the first phase, usually a double but sometimes a triple hair in the second 
phase, a triple hair in the third phase, and a hair with 3 to 5 branches in the fourtb 
phase. The position of the hair-tuft is in every phase a little beyond the middle of 
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the siphon. The ratio of the distance between the hair-tnft and the base to the total 
length of the siphon worked out at approximately I to 1’7 in all the larvae examined 

at each stage. 

There are in addition a few simple short hairs on the siphon near to the tip. These 
are most conspicuous in larvae in the first phase, and at this stage two, one on each 
side of the siphon and curving inwards, are longer than the others. 

Anal SegmerU (figs. 6, 7). The anal segment is short, at first slightly longer than 
broad, but in the last phase often broader than long. The part chitinised is at first 
only a small saddle-shaped area, but in the last phase practically the whole segment 
is more or less chitinised. In the first phase this area measures 5 to 6 units in length, 
but only about 2 units in breadth, in the second phase 8 or 9 by 5 or 6, in the third 
phase 13 or U by 7 or 8, and in the fourth phase 16 to 20 by 17 to 22 or more, 

The dorsal edge in. all the stages canie-s a number of long hairs at its distal end 
(see below), and there are some similar hairs on the ventral edge, and a poorly 
developed beard, in the last three phases. 



Ami Papilke (figs. 6, 7). The four anal papillae are about equal m le g 
phase of the larval period, but increase in all dimensions as the larva matu ^ 
four individuals belonging to the four phases they measured respective y , , . 

and 58-M units m length and in these same larvae the len^hs of fte 

were 7, 10, 22. and 18 units. The papillae vary a good dea are tole to be 
aSected by fixation, as might be expected of such delicate structures, but m 

, certainly less than twice as long as the anal segment. They taper 


are ( 
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somewhat at both ends, and although the distal ends are rounded, thej can hardly 
be said to be “ strikingly blunt” during life or in recently preserved specimens 
The ratio of length to breadth is usually 5 to 1. 

In the last phase a number of highly refractiie discs become conspicuous in the 
papillae. These are the nuclei of the delicate tissue of which these organs are com- 
posed, and they can readily be brought out by staining with haematoxylin. The 
presence of these nuclei is not of course peculiar to this phase, but they are 
more obvious and more likely to attract attention in unstained specimens at this time 
[than in the earlier phases. 



Fig. 7. Larva of Siegomyia fascicUtt ; posterior end in the fourth stage. 

Dorsal Hairs on the Anal Segment (figs. 6, 7). On the dorsal edge of the ana! 
segment there are four long hairs which were described by Wesch4 (1910)* as simpk? 
and by Boyce (1911)f as bifurcated. As a matter of fact the character of these 
hairs varies with the age of the larva. In the first and second phases in every 
larva examined they were simple ; in the third phase the two more dorsal hairs 
were bifurcated, but the two ventral ones remained simple ; in the fourth or last 
phase the hairs had undergone greater subdivision, the dorsal pair being divided 
from 3 to 5 parts each, and the ventral pair being usually bifurcated, but sometime:* 
remaining simple. In' this last phase the number of hairs was very variable, some- 


♦Weseh^, W. BuU. Ent. Res., Vol. I, p. 25. 
t Boyce, Sir R. Bull. Ent. Res., Vol I, p. 244. 
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times reaching 13 (5, 2 ; 5, 1) and sometimes being as few as 9 (3, 2 ; 3, 1) ; bnt 
although there is no reason to suppose tiiat these are the limits oi varialtility, it slionld 
pe stated that in none of the larvae examined at this stage did the number fall as low 
as that found during the third phase, namely G (2, 1 ; 2, 1). In proportion to the 
size of the larva the hairs are very much longer in the first phase than they are later. 

These then were the more important morphological changes observed to occur 
during the development of the laiva of Sirgoniyia jaseioia. Some previous descrip' 
tions, example that of Wesclie, would appear to have been pieced together 
from observations made on larvae of difierent ages, and for this reason it may be as 
well to summarise the more prominent features characteristic of the larva at each of 
the four phases of its development. 


First Phase. 

During the first phase the larva is a minute whitish body._ The antenna is 7 units 
lor.g, and bears in place of a plume a double snb-plmnose hair at a point just below 
the middle ; the shaft is studded with minute spines. The labial plate has 7 or 8 
teeth on each side. The thorax is narrower than or about the same width as the head, 
and the two pairs of veiitial hooks are quite niaimentary. Tiie fomh consists oi 
4 to 6 scales The length of the siphon is rather more than twice its hasal diamctrt, 
and the hair-tuft, a single simple hair, is situated a little beyond the middle; o^y 
'the extreme tip ot tlie'siphon is ehitmised. The pecteii is composed of 4 or 5 sea cs. 
The anal segment is slightly longer than broad, and a saddle-shaped dorsal patch is 
chitinised The anal papillae are slightly longer than the anal segment. There are 
four simple hairs on the dorsal edge of the. anal segment, hut no wntval hairs or 

lieard. 


Second Phase. 

Ir the second phase the aiiteima is a little longer, about 9 unite, and the pliiffic, 

ahich is close to tL mid-point, is reduced to a single simple ham 

lines on the antenna, but fewer than there arc in thirst phas. The J 
as9 or 10 teeth on each side. The thora.x is abouUhe same ^ “ 

b thoracic hooks are better developed. The comb conp™es W ^ 

iphonisalittlemorethantwnceas^ 

ts end rather more extensively chitinbcd. P . WMv chitinised. 

'ho anal segment is about as long as it The doiLl hairs on the 

[he papillae are less than twace as long as the anal segme ■ Tudimeiitaiv 

inahcgmcntarestdl simple, butthere are nowscmeventralhairsandaiudimeiito 

oeaid. 

Third Phase, tlo 

•it this stage the larva is both darker " l|7tliVe are very few 

imteima remains much, the same but ih longer, thorax is 

spines OB the shaft. The labial platelias 10 to 12 teeth on Jhe tho« ^ 

considerably broader than the head, the ventral t oiacic o 

a. ...b L .b„t ,b. ™. ™.b„ .f ^ .ri 

scab are mote highly developed. The siphon is about twee as long 
( 0325 ) 
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about three-quarters of it is chitinised, the hair-tuft beign triple. The pecteu i? 
composed of 12 to 18 scales. The anal segment is more extensively chitinised, and 
the relative length of the papillae remains about the same. The dorsal hairs on the 
anal segment have now begun to subdivide, the dorsal pair being usually bifid in this 
phase. 

Fourth Phase. 

In the final phase the length of the antenna is 18 to 20 units ; the plume, a single 
limple. hair, is situated just above the middle point, and there are no spines on the 
shaft. The labial plate has 13 or 14 teeth on each side. The thorax is much wider 
than the head, and the ventral hooks are large and powerful. The number of scales 
in the comb varies from 8 to 12. Practically the whole length of the siphon is 
chitinised, the length being rather less than twice the basal diameter. There are 
14 to 20 scales in the pecten. The hair-tuft on the siphon has 3 to 5 branches. The 
anal segment is highly chitinised, and is often broader than long. The papillae are 
at this stage more than twice as long as the anal segment. The four hairs on the dorsiil 
edge of the anal segment are more freely subdivided, the dorsal pair having from 3 to 5 
■ branches, and the ventral being usually bifurcated. The sub-siphonal plume is made 
up of several sub-plumose branches. 

!ji :i: * * 

Since such marked morphological changes occur during the larval stage it is liardlv 
necessary to point out that for purposes of identification the phase of development to 
which the larvae have attained must be known. The first phase is a brief one, and 
could only be secured by hatching eggs, and the second and third phases are only 
transitional and are not always easy to identify by a superficial examination. It 
would therefore be best for purposes of classification to deal only vith larvae in the 
last phase, the fourth, and these foituiiately are always easy to recognise. 

Certain characters are constant throughout the larval period, such as the sliort and 
simple antenna with a rudimentary plume, the presence of a comb consistiiig of a 
single row of scales, the rather short and stumpy siphon with a well developed pecten 
and a small hair-tuft a little beyond its middle point, and the presence of long nnal 
papillae with bluntish ends. These one may suppose to be very old ajid well 
established characters. 

The morphology of other features seems to undergo a regular and progressive 
development as the larva matures. For example, the antennal plume moves sliglitly 
but regularly upwards in successive phases ; the spines on the shaft of the anteinia 
ate ^adually reduced ; the longest of the hairs at the end of the antenna grovs 
relatively shorter ; the teeth on the labial plate increase in number ; the thorax 
broadens until it is much wider than the head ; the vei^tral thoracic hooks grow 
larger and more powerful ; the siphonal, sub-siphonal, and anal plumes subdivide ; 
the number of scales in the pecten increases ; the anal segment becomes ])roader , 
the anal papillae double in length at each moult, and the hairs on the dorsal edge oi 
the anal segment subdivide. It is features such as these that in their final form oar 
might expect to be characteristic of the species, and from amongst them one inigld tr 
able to select some that would be useful for identification. 
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In addition, there are a few eluiraeters which are pceuikf to the (^arliest plutses, 
There is for example the douWe f^uh -plumose hair, representiniit the phi me on the 
autefliia in the first phase onlc ; the 4 to G elements iu the coinh, which changes to 
3 to 10 in the second phase and nniy thereafter remain nnchanged until the end of the 
I;j,rval period ; and the simple, formula for the hairs on the dorsal efl>te of the anal 
segment, only found in the first and second phases. It is possible that some t>f these 
perhaps indicate some earlier stage iu the evolution of the species, tor if in the 
development of the individual the evolutioiiinT history of the species is recapitulated, 
one might expect to fijid iu the larval phases of /h«‘mhr. some imlications 

as to the other species and genera of inosipiito most nearly related to it. To do this 
it would be necessary to study the changes found iu successive larval phase.s iji other 
mosquitos and to compare them with those observed iu thi.s sp('cies. Thi.s cannot be 
done at pri'sent, as, so far as I am aware, the changes that talce place during the larval 
period have not been completely recorded in the case of any otluu' African species. 
V comparative study of this sort might, however, be of great a-^sistauci' iu formulating 
4 natural system of classification. 
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The following collections were received by the Imperial Bureau of Entomolor-v 
betweenlst July and 30th September, 191 8, and the thanks of the Managing Committee 
are tendered to the contributors for their kind assistance - 

Dr. W. M. Aders:-282 Culicidae, 12 other Diptera, 2 Microlepidoptera, 8 Ants, 
and 4 Mollusca ; from Zanzibar, 

Dr. W. Allan : -63 Mosquito larvae and pupae ; from Sierra Leone, 

Captain C. H. Armitage, C.M.G, D,S.O., Chief Commissioner:-^ Culicidae, 

2 Tabanidae, and 2 Muscidae ; from the Northern Territories, Gold Coast. 

Mr. G. E. Bodkin, Government Economic Biologist :-5 Hippoboscidae, 16 other 
Diptera, 1 Chalcid, 85 other Hymcnoptera, 29 Coleoptera, 4 Lepidoptera, 2 Plani- 
pennia, 2 Mallopliaga, a number of Coccidae, 11 other Rhynchota, 8 Orthoptera, 

1 Tick, 1 Centipede, and 3 worms ; from British Guiana. 

Mr. 1. H. Burkin, Director of the Botanic Gardens, Straits Settlements 3 Weevils, 
attacking orchids ; from Penang, 

Mr. E.C. Chubb, Curator of the Durban Museum 94 Diptera, 3 Coleoptera, and 
17 Rhynchota ; from Natal. 

Mrs, A. Counal : - 89 Culicidae ; from Lagos. 

Mr. M. T. Dawe, Director of Agriculture 15 larvae of Ver-ntalubm kminis, 10 
Tabanidae, about 30 Bees, about 150 Termites, 4 Weevils, 22 Rhynchota, 2 
Orthoptera, and 84 Ticks ; from Colombia. 

Mr. D’Emmeiez de Charmoy, Government Entomologist :--27 Dijitera, 

9 Hymenoptera and 2 Hymenopterous pupa-cases ; from Mauritius. 

The Division of Entomology, Pretoria : - 4 Diptera, 18 Hymenoptera, 58 Coleoptera, 

8 Rhynchota, and 9 Orthoptera ; from South Africa, 

Mr. P. R. Dupont, Curator of the Botanic Station, Seychelles : ' 3 Mosquitos, 
33 Hymenoptera, 69 Coleoptera and 9 larvae, 44 Lepidoptera and 5 larvae, 1 Ant- 
lion, about 100 Termites, 20 packets of Coccidae, 25 other Rhynchota, 12 Orthoptera, 

1 Odoiiata, and 12 Crustacea ; from various islands in the Indian Ocean. 

Mr. C. 0. Farqiiharson, Government Mycologist, S. Nigeria: — 31 Ants; from 
Aberdeenshire. 

Mr. T. Baiiibrigge Fletcher, Imperial Entomologist 215 Weevils ; from India. 

Mr, C. C. Gowdey, Government Entomologist II Diptera, 38 Chalcids, 11 other 
Hynienoptera, 92 Coleoptera, 19 Lepidoptera, 2 spp. of Coccidae, about 100 Aphididae, 
M other Rhynchota, 5 Thrips, 2 Lice, 12 Mites, 1 Centipede, and 1 Worm; from 
^^gaiida. 

Mr. Gerald F. Hill, Government Entomologist 5 Diptera, 2 spp. of Coccidae, 
5 other Rhynchota, and 1 Cockroach ; from the Northern Territory of Australia. 

The Director of the Imperial Institute 2 Coleopterous larvae. 

(0325) ^ 
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Dr. J. W. Scott Macfie, W.A.M.S. 325 Mosquitos, 30 larvae and 1 pupa, 25 otter 
Diptera, I Eumeiiid wasp, 36 Lepidoptera, 2 Myrmeleonidac, 2 spp. of Coccidae. 
and 1 Tick ; from the Gold Coast. 

Dr. L, Pemiguey, Director of the South African Museum:— 17 Diptera, ajid 20 
Chalcids ; from Cape Colony. 

Mr. A. H. Ritchie, Government Entomologist 1 Tachinid fly, 51 Chalcids, 42 
other Hymenoptera, 117 Coleoptera, 5 Moths, 9 lots of Coccidae, and 35 other 
Rhynchota ; from Jamaica. 

Mr. N. Sacharov 1,041 Coleoptera, and 128 Locusts ; from European Russia. 

Dr. J. J. Simpson :~6, 465 Ghssim, 143 other Diptera, 7 Chalcids, 18 other 
Hymenoptera, 126 Coleoptera, 2 Lepidoptera, 6 Rhynchota, and 1 Locust ; from 
the Northern Territories, Gold Coast. 

Dr. Wu Lien Teh -9 Tabanidae ; from Manchuria. 

Dr. Francis Watts, C.M.G., Commissioner of Agriculture 26 Diptera and 1 tube 
of larvae, 23 Chalcids, a large number of Rraconids and their cocoons, 6 Wasp nests, 
16 other Hymenoptera, 2 tubes of Weevila, about 85 other Coleoptera, 1 box oi 
Hawk Moths, 74 other Lepidoptera, 1 tube of Lepidopterous larvae, 222 Rhynchota, 
and 1 Grasshopper ; from the British West Indies, 

Mr. Rodney C. Wood:- 12 Pklebolomiis, about 30 Hippoboscidae, ^30 other 
Diptera, 10, Fleas, 10 Lice, 12 Ticks ; from Nyasaiaiid. 
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DJ JAMES Waterston, B.D., B.Sc., 

Imperial Bureau of Bntonwhg^^ London. 

Like the preceding imtatoent, to part deals mainly with species bred on the 
West Coast of ifnca. I have to thank Dr. L, Masi. of Genoa, for fig. 4, illustrating 
the wing base ol Emmwn itdmm, Masi. ^ 


Coceidoxenus disiinguendus, sp, nov. 

$: A blackish^brown species; vertex very dark metallic blue between the 
punctures, but narrowly gleaming in the front of the occipital edge. Antennae 
pale brownish, the fumcle a little infuscated dorsally towards the apex the sixth 
joint darker and^ the club d^tinctly so. Thorax ; mesonotum metallic dark blue- 
green, dully shining before the scutellar suture, the scutellum from above dull, 
nearly black medianly, but the sides are shining metallic (see notes on sculpture)! 
Propodeon and abdomen non-metallia Wings like those of C. obscuralm, but the 
median cloud is darker, and the apex also beyond the lunar clear band is clouded, 
though not so darkly as the middle of the wing. Legs, from coxa to apex of femu^ 
blackish brown, the knees narrowly paler (very obscurely so in hind legs), fore 
tibiae pal^, a little infuscated basally and along the dorsal and ventral edges, mid 
and hind tibiae dark with the apices broadly paler ; tarsi pale, the fifth joint, 
claws, and empodia of all the legs a little darker. 



Read (9:8). Eyes occupying five-ninths of the depth, seen from in front, 
large, with the orbits for one-quarter of the depth of the head below the anterior 
ocellus parallel (whereas in coehps and obscuratus the orbits diverge from that 
point). Toruli very distinctly below the base line of the eyes, separated by just over 
their length from the mouth-edge and one and a half lengths apart. Intra-borular 
Brea and clypeus flat. Puncturation moderate, coarsest along the orbits and on the 
vertex but much finer than in obscuratus ; between the orbits, the anterior ocellus 
the toruli, the surface is unpitted though rough ; towards the genal keel the 
integument may be described as coriaceous. 

Mouth-parts. Labrum almost as in obscuratus but a little narrower (1 ; 5). 
Tke epiphaiynx (2 : 3) is oblong in both species, but longer (6:7} in obscuratus. 
^landibles (fig. 1) of the same proportions as in obscurutus, tridentate, the teeth short 

{C35:) Wt.Pl2/109. 1,000. 5.17. B.&F.Ltd. Gp, 11/1. 
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and broad, the middle one most prominent. In the maxillary palpus (20, 17, 15, 36) 
the fourth joint (3 : 1) is rather long. On the galea are, in all, about 40 external 
bristles, 15-16, apically stronger (in mbps nearly 60, in obscuratus upwards of 
70 bristles). 

Thorasc, Pro- and meso-nota up to the suture regularly, rather finely transverse 
reticulate— the cells hardly raised. Mesonotum with about 100 bristles, which 
increase in size and are sparser towards the suture. The axillae (10 bristles), the 
mid-anterior half and a small pre-apical spot on the scutellum still with a fine 
reticulation, but the cell-walls much raised and refringent. Especially posteriorly, 
the ceils on each side rim together into long, thin ridges (about 12 deep) whose 
optical effect is a beautiful silky lustre. There are about 24 (12, 12) short bristles 
on the anterior half of the scutellum and about half that number widely spaced 
towards the apex where there are placed two approximated median bristles. 
Mesosternum medianly with a fine, raised pattern ; pleurae smcfoth, with an 
extremely fine, close striation, a little coarser posteriorly. 

Wi 7 igs, Forewings, length 1*4 mm;, breadth '56 mm., 2J times as long as broad, 
a little narrower than in obscuratus. The submarginal vein is very long, over 8 
times the marginal, and about 5 times the slender radius. Marginal : radius : post- 
marginal, in the ratio 8 : 14 : 5. The postmarginal is thus a little longer relatively 
than in ohscuratuSi and the angle it makes with the radius is more acute than in 
either obscuratus or coelops. The submarginal vein with 12 bristles (18 in 
obscurafm) ; the 4 long apical inferior bristles on the submarginal cell are all 
closer set, otherwise the chaetotaxy round the marginal, etc., closely agrees with 
that of obscuratus, except that in the latter species there are more bristles beyond 
the radius (fig. 1). Behind the submarginal vein is a complete row of short 
bristles, mainly coloured (2-3 beyond the middle of the submarginal, hyaline) ; 
behind this row again is an incomplete row of 4-5 bristles (in obscuratus about 3 
complete rows), thence to the hind edge of the wing bare (about a dozen hyaline 
bristles in c^scufatus). On the edge of the patch of bristles below the marginal 
and uprise of the submarginal proximally and posteriorly are about 20 weak 
hyaline bristles (70-80 in obscimtus). Hindwings narrow, length -93 mm., 
breadth .26 mm., about ^ times as long as broad (3 in obscuratus and coelopY, 
9 minute bristles in submarginal cell and 6-7 at the hooks. 

Legs. Fore-legs with coxa slightly narrower than in C, obscuratus and bearing 
posteriorly and subdorsally above the trochanter a patch of only 10 short bristles 
(26-28 in coehps apd obscuratus). ‘ In the tarsus the first joint is longer than tlie 
fifth (7 : 6), In the mid legs the tibia bears anteriorly on the apical edge 8 peg-like 
spines, and there are on the first four tarsal joints respectively 19, 10, 10, 7, similar 
spines (in obscuratus 32, 13, 12, 9-10). The tarsus is moderately bristly, .e.g, 
the posterior aspect of the first joint there are about 5 longitudinal rows of bristles 
coptaining in all about 50, while 12-13 of the plantar bristles are spinose (in ohsciimt^is 
about 70, and 15-16 ; in coehps about 30, and 12-13). In thfe hind leg the tibia 
is distinctly narrower (70 : 9) than in mbps (57 : 9) or obscuratus (65 : 10). Tlie 
comb contains 16-17 spines and 10 of the plantar spines (single or double) are 
stronger (13-15 in mbps and obscuratus). 
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to. Tke second tergite hears on each side a narrow belt of small 
reto^nt cek The fifth stomte broad, acuminate, with a alight, minutely 
bJobed apical furrow , ou each liali of the sclerite there are about 4D bristles— 
20 more mmube towards the base, the remainder mainly on the distal half. 
Len^, over 1-6 mm. ; alar expanse, about 3^ mm. 


Gold Coast . Aburi , (a) reared from female of Lecanium sp. ou coffee, 
19. xii. 15, 2 $ ? ; (6) reared from Lemnnm sKbhemisphaermm Newst.» sp.n. * 
on coffee, 27. xii. 15, 9 (W. H, Patterson). 

Ttj^e 9 in the British Museum (one of the pair (a) noted above). 

The species of Coccidoxems appear to be numerous and clo,se]y related to one 
another. The species just described should be known at once by the mandibles, 
but unfortunately in few of the extant descriptions of mejubers of the genus arc 
the mandibles referred to at all 


Aethognathus afer, Silv, 

Aethogmlhm afer, Silvestri, Boll. Lab. Portici, Lx, 1915, p, 352, figs. 13-14. 
Described from Aburi, Gold Coast, the host being Sticlocomis dhmiseta, Silv. 

A^hognathus afer, var. eavilabris, nov. 

■ Generally darker (distinctly blackish) than the AYest African race, from 
which it differs little superficially except in the slightly coarser puncturation of 
the vertex, e.g., in afer there are about 8 punctures between the posterior ocelli 
(6 in V. cavikbris) and 16 along the occipital edge (12 in v. mrilfl^is). 

UgaisDa: Entebbe, from SHdococcus dimofphis, 9.viii,1912, 2 (J(J, 9$$ 
(C, C. Gowdey), 

Type 5 in the British Museum. 



Tig. 2, Adhognathus c/er, Silv., 
var. cavikbris nov. ; labrum of 

I had determined the above material as A. u/cr, but on making completp 
'hssections found 'th4t the labrum (fig. 2) in both sexes lacked the conspicuous 
i^iedian lobe of the West Boast form (foe. ch. fig. xiv, 4). Professor Silvestri tells 
that additional dissections of the type material prove that the difference is 


(C357) 


a2 


* See below p. 363, 
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constant. At present it seems best to consider the Eastern and Western forms as 
local races of one species. Besides the difierences already noted there appear to 
be others in the ratio of the antennal joints ; e.g.^ the club of the antenna is 
relatively longer in typical afer than in the var. The lighter coloration o^the Aburi 
examples may be due in part at least to preservation in alcohol. Through the 
kindness of Professor Silvestri a cotype of A. afer has been presented to the 
Imperial Bureau of Entomology, and a cotype of var. cavikhris has been deposited 
at Portici. 

Genus Eusemiok, Dahlb. 

Eusemion, Dahlbom, Oefv, Svensk. Vet.-Akad. Forh., xiv, 1857, p. 293. 

Although considered by Mayr to be equivalent to Cera])teroceTus, Westw., this 
group probably deserves separate treatment. It is distinguished by the rather 
broad sub-triangular wing, the large single cloud, and the neuration, the marginal 
being rather long, and the postmarginal and radius, though short, both distinctly 
developed. 

Eusemion cornigerum, Walk. 

Encgrlus corniger, Walk., Ent. Mag., 1838, p. 114. 

Blackish brown ; antennae, especially on the scape, with a slight cupreous 
gleam; eyes dark chocolate; vertex and upper frous refringent, dark metallic 
green. Thorax slightly darker than the abdomen, with at most a trace of metallic 
reflection (greemsh) apically or marginally towards the apex. Wings with the 
veins blackish brown, pattern as in fig 3, a, the cloud being darkest immediatelv 
behind the costa between the postmarginal and the apex of the wing. Legs with 
all the fifth tarsal joints, claws, and empodia darker ; remainder of tke tarsi, 
apices of tibiae (broadly) and the spurs pale, otherwise nearly as dark as the 
abdomen and nowhere metallic. 

Head very much wider than deep across the lower face (17 : U) ; eyes in profile 
occupying four-sevenths of the depth. Vertex slightly broader than in E. 'pattersoni 
Waterst. (two-ninths the width of.the head). Ocelli in an isosceles triangle so short 
as to be almost equilateral ; posterior pair nearer tp one another than to the 
anterior ocellus, and separated from the margin of the vertex by little more than 
their own length. Between the anterior ocellus and the edge of the frontal 
flattemng there are four rows of punctures, the middle pair containing 5-6 large 
and conspicuous ones; along the orbits the rows are obscure and consist of 
smaller, less conspicuous punctures. Toruli oval, sub-reniform in shape, the 
opposed edges being flatter and a little concave medianly. Genal striae rather 
coarse, 4 bristles above the genal edge. Between and above the toruli are 
about id bristles. 

* Mouth-parts. Labrum distinctly concave, with 8 bristles. As the upper margin 
of the chitmised area is also concave, the dissected labrum has the shape of a 
bi-concave lens. Mandibles (7 : 5) tridentate (fig. 3, d). Maxillary palpus 15, A*) 
10, 21 ; in same ratio the breadths are 5J, 7, 6, 9. There is a strong 
on the stipes well before the palpus and two shorter (median) on the mcntuim 



»OTS „ COOCIM™„. CAlcMDEl-ni. nj 

E. Mioum. E. patlermi ot 

XhoTOX, RstlCUlBitlOn of tll6 mifl InKfk Qo n/^^E ji 1 
and coarser along the mid line Bristles T T scutellum generally 

im, of fc ,J, tt„ "C: 10 “ ‘‘ 

on tie sciitellum also the bristlea ate fewer (about , ebout li bnatlea) ; 

liue, b. : » in fw.et.^, ..a .b. J * 



Pig. 3. Eusemion comigerum, Wik., (a) fore wing, (5) antenna, (c) fifth 
and sixth funicnlar joints, (d) right mandible. 


^dge. On ^ch side of these pustules the apical one-third of the scutellum is 
smoother with, under a moderate power (up to x80), a number of minute black 
dots surrounded by a more shiny area ; when rendered transparent, mounted in 
l^alsam, and highly magnified these dots appear to be the external openings of tube- 
|ike sensory (?) structures (30-40 in all). Each structure lies at the angle of a cell 
Jh the reticulation and stretches forward anteriorly through the chitin. No sensory 
Jistles are however visible, even with a magnification of over 600. Besides the 
iistles already noted, there are two longer, stouter ones apically in the middle (1, 1). 
letanotum in two triangular portions each of which shows anteromedianly 
^ Very short longitudinal rugae and about the same number transversely 
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situated. Propodeon with 3 short descending median rugae flanked on each side 
by one or two incomplete cells; 3-4 rugae before the spiracle, which is nearly 
circular and of moderate size. Metapleurae with 9-10 bristles. 

Wirtgs, Fore wings (fig. 3, a) times as long as broad, length 1*07 mm., breadth 
*43 mm. Submarginal : marginal : radius : postmarginal, as 40 : 10 : 5 : 3J ; 
the marginal is relatively longer than in E, 'paUersoni Compared with that 
species also there are 1-2 fewer bristles on the submarginal veinh,nd all the major 
bristles on the neuration are a little shorter ; 2 bristles on the radius, 1 near base 
and 1 sub-apical ; 6-8 long bristles inferioxly at the apex of the submarginal cell. 
The conspicuous differences in the chaetotaxy of the wing-bases of cornigerum^ 
ifdicum (fig. 4) and pcUtersoni are figured. Hind wings, length *78 mm., breadth 
*19 mm. ; 11 bristles on apical half of the neuration. Both wings, especially the 
posterior pair, are distinctly narrower than in pattersoni 



Fig. 4. Eusemion itaUcum, Masi, $ ; 
basal half of fore wing. 

Legs. Fore legs with the femur (4 : 1) broader than in paitersoni Femur of 
mid legs a little over 5:1; the tibia not quite 5J times ‘as long as broad ; apparently 
fewer heavy spines on the first tarsal joint. Hind tibial comb as in patUrsoni. The 
first and second tarsal joints of the mid and hind legs are in ratio 3 : 2, the first 
joint being relatively shorter than in pattemni. 

Abdomen (9 : 8) with the sheath projecting between one-seventh and one-eighth 
of the length of the abdomen. Dorsal surface medianly smooth, famtly reticulate 
laterally and narrowly towards the' middle behind the setigerous process. On the 
first tergite are two narrow transverse widely separated belts (each occupying about 
one-third of the total breadth) of small much raised cells with thickened walls, 
which produce a slight refrirgence. 

Length, about 1 mm. ; alar expanse, lf-2 mm. 

Britain : Surrey, Caniberley, bred .from the Coccid Parafairmiria gradk 
viii. 1915, 4 (F. E. Green). 

There ate apparently no Walkerian examples of this species in the British 
Museum, and I am not aware of any recent records of E. cornigerum. Haliday s 
figures (Entom., 1841, pi. H., figs. 2, 2, a), though on* too small a scale to convey 
much information, are fairly satisfactory. Walker records the species from the Isle 
of Wight and Fontainbleau. Mayr (Verb. zooL-bot. Ges. Wien, xxxv, 1876, p- 
records cornigerum from Coccids on Prmus and states that Kreichhaumer reared 
a female from a Coccid on grass. Parafainmiria is also a grass Coccid. 



In a recent letter mv friend llr T at * 
the species which I 'have already 
C. hkmttatus, A. Costa ( 1882 ), has Lbablv nntb ! !' '■ 

has recently ascertained that Costa^a tvne^is 1 . ® ^ Micum. Dr. Masi 

The Mo^ key to the Wes of • 

Mandibles bidentate (the two upper teeth' bpi,,.^ f ' j •' ' ' 

club and funicle band-like, the former indi ^ ’ 

Scape subquadrate, lar^e its i .u 

the antero-ventral “angle) fust liTto 

the dorsal edge . , ^ a'oAg 

Scape subtriangular (its dorsal ed<-e'convK)' smaller’ 
the first four funicular joints 

■' • patkrsom, Waterst. 

Genus Habrolepls, Forst. 

Habrokpis, Forster, Hym. Stud., ii, 18 .b 6 , p. 34 

Four spci® of this remarkable genus have been described,' and only one as vet 
from Afnca {H. oppugmh, Sdv., Boll. Lab. Portici 101 0 u ’mq r \ ?, o 

From fl. the present species differs conspic’uLfy in the aila ' 

especially m the Wole. Professor Silveatri’s species was r Jed fr m ] pS 
opnnatm, Silv., found at Nefasit, in Eritrea. 

Habrolepls apicalis, sp. nov. 

j. Blackish broTO the head and thorax a little darker than the abdomen, the 
mder surface of which is slightly lighter than the upper. Wings hvaline ; veins of 
forewings yelloMsh, with only a faint and limited clouding about the marginal. 
Trophi antenorly pale; cardo, stipes and mentum amokv. Antennae with the 
bula and scape whitish, the rest yeUow, tinted; pedicel (especially superiorly) 
and fimcle faintly embrowned ; apical fourth of the club with a distinct broivn spot, 
^ore leg^ pale yellow ; the tibia narrowly and -indefinitely near the base along the 
dorsal edge and the tarsi % little e^lbro^vned. Mid legs purer yellow, ^vith brown 
coxae, and faintly banded with the same colour for one-fourth the length, beginning 
a one-fifth from the base. Hind legs mainly brown; the trochanters, bases of 
temur and tibia (narrowly) and apex of tibia (broadly) paler. Tarsi hardly so dark 
as the femur. 

^ead, from m front, broader than long (11 : 9) ; eyes rather small, wide apart, 
serrated at the anterior ocellus by about one-half and on the base line by sLx- 
sevenths of the width of the head. Toruli mid-way between the anterior ocellus 
aii( the clypeal edge and well above the base line of the eyes,' large, oval, equidistant 
^penorly from one another and the orbits. Clypeal edge concave. Pattern of 
a raised, coarse, everywhere transverse. Five pairs of bristles between 

^ elow the toruli and another pair on the clypeus well above the edge ; on 


* See Masij Ent. Mo. Mag. ( 3 ) iii, April 1917 , p. 80 , 
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eacli side of the clypeus up to the genal keel 9-11 bristles, 3 being before the keel, 
5-6 along each orbit up to the level of the toruli., The eyes beat scattered very 
minute bristles. Vertex and upper irons very strongly raised reticulate so as to 
appear . rough-pitted ; lateral ocelli just over one-half their diameter from the 
orbits. 

Movth-jfarts, Labrum narrow, two-fifths the width of the clypeal edge, with 
a rather stout bristle at each lateral angle and two clear pustules medianly above 
the edge. Mandibles (fig. 5 6, c). Maxillary palpus, 10 : 7 : 9 : 17 (measured along 
•the outside edge) ; first joint triangular, constricted basally, bare, as also is the 
second ; the third with two bristles ; fourth joint (as wide as the length of the 
second) with about a dozen bristles evenly distributed and 3 much longer (hyaline) 
at or near the apex. The galea bears 8-9 shortet superficial bristles and 6-7 more 
spine-like ones on or near the edge. Labial palpus, 8:2:7; the second joint hardly 
discernible on the inner edge. 

Antennae (fig. 5, o). Length '55 mm., bulla (6 : 5) two-fifths of the scape, which 
is, as in if. dalmanit Westw. (Philos. Mag., x, 1837, p. 440), nearly twice as long 
as broad. Pedicel about as long as the scape is broad, hardly longer than broad 
(17 : 15) and shorter (17 : 20) than, but as broad as, the first normal funicular 



Fig. 5, 'Rahrole'pk apicalisj sp. n., ^ ; (a) antenna, (&) and (c) mandibles, (d) bind 
, femur, posterior aspect. 


joint, which in turn is shorter than the second (20 : 23) ; ring joint minute. The 
two funicular joints (as long as bulla and scape together) are, with the club, in the 
ratio 5 : 6 : 35. Taking the width of the funicle as 3, that of the club at its maximum 
is about 4. The sensoria of the funicle and club are long and numerous ; the bristles 
are sparsely set (fig. 5, a). 

Thorax just longer (9 : 8) and wider (10 : 9) than the abdomen, which is as broad 
as the head. Pronotum with the spiracular emargination small, shallow and 
indistinct, with 1 strong and 1 weaker bristle above the posterior row (6, 6), and 
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fd" f 

Ions (9:7) and lonoei thin tli»' J mesoscutum broader than 

2 iide !f te S a 'r; fri S’ “ f ' 

two curved lines (3, 2) aboSt L l liL if 

three-fourths from the suture ■ the hiudmnrf ' * pus u es far back at 

kT i, ■ (• 1 ’ iiiwuinost pair of bristles stroiif^er and 

About one-sixth of the scutellum overhangs the metanotum. The proHe n 
con^sts of.two narrowdy connected quadrate areas; spiracle oval, oneTterior 
biiste, metapleurae bare. The entire notal pattern boldly raised; on the 
mesc«cutnm the reticulation is large and regular, a little smaller, but more pitS 
on the mid-scutellum, but more scaly towards the sides; on the axillae scaly 
tending to rugulose, metanotum and propodeon transversely rugulose, only a 
small spot inside each spiracle smoother. Mesostermim finely tmnsverse-r^ticulatc, 
little raised, mesopleurae mainly finely striate-reticulate, but the pattern anteriorly 
and again near the posterior edge larger and more regularly reticulate. Tegulae 
and prepectus both rather large, with the large boldly raised pattern in the latter 
divided into equal triangular areas by the internal iiicrassation. 

Ifr^^ Forewings, length '68 mm., breadth '28 mm. (excluding fringe). Similar to 
those of H. ofpugmU, Silv,, but difiering as follows: in the foicwing (cf, I.c, fig. Ivi 2) 
the terminal ventral bustle of the postmarginal shorter and finer than the G fringing 
the marginal and postmarginal above. Only 5 sloped transverse tows of discal 
dilation below the uprise of the marginal vein. Hiiidwings, length -4 'mm 
breadth '09 mm. ’ 


legs remarkable for the great development of the middle pair, which when fully 
extended are nearly as long as the entire insect, half as long again as the fore legs 
or about one-fourth longer than the hind legs. Fore legs : coxae (i : 3) with 
about a dozen external bristles, some heavier, ventrally, and on inner surface a 
distinct patch (5-6) of minute bristles medianly ; femur 4 : 1, tibia rather broad 
(10 . 3), the spines of the apical comb (5) long and thin ; comb of first tarsal joint 
(5 spines) confined to apical half. Mid legs : coxae elongate, with about 16 
external bristles, the reticulation of longish, distinctly raised cells ; femur (23 : 3) 
just shorter than the tibia (at base 10 : 1, at apex 6 : 1), with 4 short peg-like 
spines anteriorly at apex, the upper angle of which is heavily chitinised ; spur J 
of the first tarsal joint, which bears antero-ventrally 7 very stout spines, of which 
joints 2-4 bear 2, 1, 1 respectively. Hind legs : coxae broad (8 : 7), with 3 stronger 
external bristles above the trochanter and about 20 in front ; tibia extremely narrow 
(17 : 1) at the base and then expanded like a club to about 5 : 1 at one-fourth from 
Ihe apex ; the apical comb extends backwards shortly and contains 10 spines. 

Ahdmen, Medianly smooth, the tergal overlap striate, Tergites 1-6 medianly 
subequal in length ; 1-4 with straight hind margins ; 5 and 6 posteriorly convex ; 
7 half longer than the others, straight-edged ; 1-6 bear at each side 3^ bristles, 
forming a complete row on the sixth, widely separate on 1-4 ; the seventh bear^ 
about 15 bristles (3 rows). Spiracle minute, circular; the spiracular pleurite 
Clearly separate from the tergal portion, with 7-8 bristles posteriorly. The 
overlaps of tergites 2-5 show 1-2 pustules, which may be setigerous, but if so, 
neither specimen have the bristles persisted. The process on tergite 7 distinct, 
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broad, with 5 bristles, 2 outer short, the innermost moderate, and the central 
pair long, exceeding the tip of the abdomen and reaching to about the level of the 
penis hooks when the genitalia are exserted. The lateral hooks of the penis single, 
short and thick. 

Len^, 'T-'Tb mm. ; alar expanse, 1'45 mm,-l‘55 mm. 

Gold Coast : Abnri, ex Chwmspis minm\ 19. v. 16, 2 (IF. H. Paitersony 

Type, $ in the British Museum. 

Genus Aspidiotiphagus, Howard. 

AspidiolipJia/juSj Howard, Insect Life, vi, 1894, p. 230. 
Aspidiotiphagus Citrinusi Craw, Destructive Insects, Sacramento, Cal, 1891 
p. 28, fig. 



Fig. 6. Aspidiotiphagus citrinus, 

Craw, 9 ; mandible. 

The following examples of this species have been received by the Imperial 
Bureau 

Ceylon : Peradeniya, ex Chiormpis graminis, 24.vi.13, 2 $$ {A. Rutherf&rd), 

Rhodesia: Salisbury, ex Aspidiotus cawelfc, 16.ix.09, 5 $$ (R. W. Jack). 

Gold Coast: Aburi, ex Chiomspis minor y 19.1 16, 2 (IF. H. 

Patterson), 

The above specimens agree very completely amongst themselves and with a 
single female in the British Museum (determined by Dr. L. 0. Howard) from 
Grenada (Howard, Linn. Soc. Lond., Zool, xxvi, 1896, p. 156). 

Family Miscogasteridae. 

Although the genus described below bas been known to me for some time, I 
had not ventured to regard it as new till lately, when Mr. A, A. Girault returned 
an example of the genotype as unknown to him. The systematic position of 
Eriaporus is a little uncertain. It is formally a Miscogasterid and Mr. Girault would 
go further and assign it a place in the Pireninae. But the three- jointed maxillary 
palpus and the deeply advanced axillae are anomalous for the subfamily, so far 
as I know it. 

Genua Eriaporus, nov. 

$. Head, from in front, broad, contracted towards the mouth-edge, Clypeal 
edge straight medianly, horizontal; sides straight, sloping towards the genal 
keel. Toruli quadrangular, superiorly trunctated, placed just clear of the base 
line of the eyes; post-scapal hollows deep, inclined at an acute angle towards 
one another and meeting in front of the anterior ocellus. The area actually 
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between the toruli flat and raised, but coming to an acute pointed ridge superiorly, 
where the scapai pooves coalesce. Frons and vertex broad ; occiput and vertex 
meeting in a distinct edge, which is not however chitinised, ridged or internally 
thickened. Eyes moderate, a little prominent, bare. Vertex and frons with a 
few remarkable stout cnxved spine-like bristles in addition to others of a more 
usual calibre. 

Anterm 9 (ll)-jointed : scape, pedicel, 2 ling-joitita, 4 in funicle, club with 3 
segments, j^he distal suture . indistinct. 

Moutk^V<^rts. Labrum oblong, stirnght-edged, mandibles bidentate, the upper 
tooth with broad edge. Maxillary and labial palpi both 3-jointed. 

Thorax. Pronotum broad, not deeply enmrginate antero-medianly ; spiracular 
emargination very small ; posterodateral angles extending considerably beyond 
the hind marginal row of bristles. Prosternum pentagonal, the postero-lateral 
edges practically in one line, with distinctive apophysis. Mesonotnm with the 
parapsidal furrows straight, distinct and deep; mid-lobe with numerous stout 
bristles ; parapsides with a longitudinal row of 5, spinose bristles and 3 even 
stouter before the tegula, deeply invaded by the axillae, which bear several spinose 
or weaker bristles. Scutellum with 6 bristles (3, 3) ; the 2 sensory pustules minute 
and posterior ; mesophragma very short, apically bilobed. Piepectus quadrate, 
with a narrow median connection ; pleurae distinctly impressed ; a strong internal 
cbitinisation from the antero-ventral angle of the episternite to the insertion of 
the mid-coxae. Epimeron separated off by an incrassation, except just above 
the coxae. Metanotum and propodeon broad, narrow, medianly carinate. 

Wings. Forewings with the junctiou of marginal and submargiual thickened ; 
marginal long ; postmarginal and radius Avell developed, subequal ; submarginal 
nth long stout bristles ; submargiual cell rather deep. Basal area of wing bare, 
lindwings with the hind margin very concave near base. 

Legs. Fore legs with one stout long spinose black femoral bristle, subapical and 
eatral ; first tarsal comb not transverse, lateral but occupying the mid half of the 
central edge. Mid legs with 2 heavy subapical spinose femoral bristles and a rather 
reak long frayed tibial spur. Hind legs with the coxae large and broad ; femora 
rith a distinct antero-ventral groove on apical two-thirds, receiving the folded 
ibia, the edge posteriorly flattened ; tibia bicalcarate. In all the tarsi the first joint 
a long, and the fifth somewhat expanded. 

Abdomen. Segments sub -equal, the first shorter than 2-4. Free portion of the 
heath short in proportion to the base. 

Eriaporus laticepS) sp. nov. 

$. Vertex and frons pale yellowish; antennae pale with a reddish brown 
floge on the scape, the funicle more or less infuscated, especially on the club , 
ocelli chestnut bro^vn, eyes darker, occiput blackish brown, genae yellowish brown, 
oiandibles pale, brown-tipped. Thorax and abdomen blackish brown, but the 
Mae distinctly pale and the anterior edge of the pronotal collar narrowly 
On the first visible abdominal segment are two large yellow spots, 
separated medianly by rather less than their own breadth of the ground-colour, 
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each spot containing antero-lateiaUy a much smaUei paler indefinite brmvnmatk. 
The wings are hyaline, clouded narrowly at the junction of the submarginal and 
marginal veins; neuration very pale brown. Fore coxae pale, hind coxae 
concolorous with thorax, mid coxae pale, slightly darker externally , othendse 
the legs are very pale, only the claws embrowned. 

Hmd, from in front, very broad (4 : 3), mouth-opening moderately narrow ; the 
space between the extremities of the.genal keel four-fifths the shortest distance 
across the irons. Eyes moderate, occupying three-fifths of the depth. From 
broad, the orbits continuously rounded, at their nearest over one-third (6 : 15) of 
the entire width of the head, the distance increasing on the base line to about 
three-fifths ; irons ventro-laterally well developed, the genal keel far back, with 
the lower rounded angle of the eye in front. Tomli (8 : 6) with the^inner sides 
subparallel, 2| times their own length from the clypeal edge, a little more than their 
own length (9:8) apart; and about IJ times their length from the orbits. 
Eetioulation rather large, distinct and regular, especmlly superiorly, flowing round 
the toruli ventrally, where it becomes faint. In each upper frontal angle are 4 
•stout coloured spinose bristles, 2 standing on the upper orbit. There are no well- 
differentiated orbital bristles, but 7-8 minute and weaker ones steiid in the place 
of the usual row, with about as many more towards the outside of the scapal 
groove ; s imilar weak bristles (4-5 pairs) between the toruli. About the mid line 
on each side below the toruli, the lower Irons bears 8-10 .weak minute bristles, 
and there are 4 (2, 2) well above the clypeal edge, the middle pair stronger, lii 
profile the head is antero-posteriorly thin, the genae proper flattened ; from above 
the head is lenticular, markedly concave posteriorly, the occipital edge decided. 
Ocelli in a broad triangle, the posterior pair on the occipital edge, with two stout 
bristles between. On each orbit vertically are two more stout bristles in additiou 
to those already meatioued. 

Anknme. Length -75 mm. Bulla short, transverse, narrower than scape 
basally. Scape (6 : 5) tapered neither at base nor apex, longer than the club, and 
as long as the pedicel, ring joints, first and one-third of the second funicular joints. 
Pedicel (5 : 3) half as long as the scape. Ping joints distinct, the edge of the 
second (distal) covered on the inner aspect by a flange of the first; funicle 
cylindrical, joints subequal, the first and second just longer than wide, third an. 
fourth just transverse ; the club (5:5:3) wider (7 : 6) than the last joint of the 
funicle and exceeding the length of the last two funicular joints together. The 
scape externally with a coarse pattern, with 7-8 oblique transverse rows of bnstles 
(2-4 per row) and densely clothed on the inside with minute stiff bristles along 
the dorsal half to two-thirds ventraUy and subventrally bare ; on the inner aspect 
at the apex 2 stout spinose bristles ; pedicel with several scattered bristH 
1 stouter and spinose externally before tbe upper apical angle ; both ring joiins 
with a marginal row of stiff spinose bristles ; on the funicle the brist es a 
mainly spinose and curved, with numerous small “ mushroom bristles, presutura 
in position. The sensoria low and not produced apically, M on funicle ]om 
and about a dozen on the first club segment. 

Mouth-parts. Labrum with four bristles ; stipes with a bold pattern and 
maxillary palpus (8:5; 7), the first joint with 1 bristle beyond one-half and 1 c e 
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pustule apically ; second joint with 5 bristles and a pustule ; third with 8-9 one 

apes longer than the joint. Mentum with 5-6 bristles about the iuM„e. 
Labial palpus (10 ; 6 : 9), the middle joint simple, transverse, as wide on tte imn 
edge asontiie outer ; Wo setigeious cells on tkllgula, tk setae Hat 

Mandibles moderately long, eonslderably contracted distallv ; at bat f i t 
apex (7 : 3), ventral edge straight. ^ ^ 

Thorax. Pronotum with 1 strong spiracular bristle, about 10 (5, 5) on hind 
margm ; between the spiracular bristle and the last of the posterior row 3 weaker 
bristles ; m front of the posterior row about 13 minute ones in a row ; anteriorly 
on each side of the mid Ime about 14 bristles mainly in two patches far apart, though 
one or two stand near the middle. Mesoiiotuin (12 ; 11) very broad; mid loL 
much broader than long (4 : 3), and just equal to the scutellum in length, with 



7. Eriapoms laiiceps, sp, ii., 2 ; {») mandible, {h) right fore wing, (c) mesouotum 
(a little flattened to show complete chaetotaxy). 


^bout 35 stifi bristles, of which 2 placed almost on the suture dividing the base of 
^be lobe in ratio 5 : 7 : 5 are stronger. Axillae large, with one longer bristle at inner 
another shorter well in advance, and 4-6 much shorter along the hind margin. 
Scutellum with 2 (1, 1) stout bristles overhanging the propodeon, another similar 
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pair in front, and a third pair inwardly displaced at one-third from the suture. The 
clear sensory pustules are minute, one on each side between but a little inside the 
lateral bristles. The projecting part of the mesophragma is only about one-seventh 
of the scutellum in length. Stemopleurae ventrally flattened and expanded 
antero-Iaterally, the divide between the pleural and ventral areas of the sternum 
proper occurring along the thick ridge extending from the mid coxa to below the 
episteruite. The distance between the anterior extremities of these ridges, when 
the stemopleurae are flattened out, is about twice (17 : 9) that between the hind 
ends. Between the anterior end of the ventral ridge and the epistemite one moderately 
long weak bristle ; one at each postero-lateral angle of the sternum, and a median 
pair both anteriorly and posteriorly at the edge about the mid line, the former 
rather widely separated. In the middle the post-scutellum is overhung for the 
greater part by the scutellum, the concealed part being pentagonal in shape, with 
a broad median thickening in line with the propodeal keel; the exposed part 
consists of two narrow descending rugulose areas touching medianly. The sunken 
side areas are bounded- laterally by distinct ridges, besides being incompletely 
divided by ridges rising from the lateral ends of the mgulose areas but fading out 
half-way towards the sides. Propodeon broadly smooth medianly, except for one 
or two raised cells in the antero-median angles. The keel (highly magnified) consists 
of two closely applied ridges. From half-way between the median keel and the 
spiracle the surface shews a strongly raised, coarse, father thick-walled reticulation, 
which extends on to the metapleuiae. There are no pre-spiiacular lateral keels, 
but posteriorly (from one-half to the hind margin) there is a short thickened fold 
in the chitin. Spiracle moderately large, oblong oval, lying on the edge of a distinct 
elongate sulcus ; 12-15 bristles outside the spiracle. The propodeon is la^terally 
ridged and expanded, with the postero-lateral angles right angles, and the sides 
a little couvexly convergent. 

Thoracic sculpture. Pronotum with the reticulation decided and raised, cells 
■yi moderate size, quadrate or pentagonal, mainly oblong-transverse, the largest 
md most feebly marked antero-ventral Prosternum with the somewhat large 
cells radiating antero-Iaterally from the mid line. Mesonotal pattern finer, nearly 
everywhere regular (coarser anteriorly on the mid lobe and laterally on the 
scutellum) ; all the cells with slightly thickened raised walls, hexagonal. On the 
stemopleurae the pattern is rather faint, except on the postero-median half of 
the mesepimera, where there are a number of coarse raised cells in an irr^ular 
patch, with one or two striae above and some incomplete cells towards the mid- 
coxae ; otherwise the epimeron is smooth, ie., the femoral impression is posteriorly 
gleaming. Below the forewing the upper portion of the epistemite is weakly, 
^finely striate, nearly smooth. The rest of the stemopleurae shew a regular 
moderate reticulation, more pronounced on the sides of the thorax, with a small 
smooth spot (behind one-half) on the rounded edge immediately below tk 
incrassation from the mid coxae. The prepectus has a coarse delicately impressed 
reticulation. 

■ Wings. Forewings (fig. 7, h) very broad, the length only a little over twice the 
breadth ; length 1’25 mm., breadth *57 mm. Hindwii^s about 3| times as long 
as broad, length ’98 mm., breadth ’27 mm., deeply concave on basal one-third of 



NOTES ON COCCID-INFESTING CHALCIDOIDEA- III. 


325 


hind margin ; with 18-20 longish bristles on the narrow submarginal cell, 5 short 
bristles at the hooks ; discal ciliation short, regular, only the base narrowly bare. 

legs. Fore legs with the coxae (20 : 11) large, five-sixths of the femur in length, 
pattern coarse, trauaverse and scaly on the outside, with 3 long bristles ventrally 
and about a dozen above; femur (8:3) covered with minute bristles on the 
posterior aspect, on dorsal two-thirds 2-8 deep and ventral bristles, 84 deep, longer 
and more widely spaced ; anteriorly 1-2 subventral rows of minute bristles, with 
many more on apical two-thirds from dorsal edge to below half ; tibia (4:1) with 
{\]Q apical comb interrupted, 2 spines at base of spur, 3 heavier ones above the 
base of the tarsus, and 1 pre-apical median spine ; comb of first tarsal joint with 
8-9 spines. Mid legs : anteriorly on the collar-like edge and perpendicularly above 
the trochanter, the coxa bears 8-9 bristles, 3-4 being stout, as well as a patch of 
(60-70 miutite ones) ; femur (13 : 4) Mth 2-8 short bristles antero-subventrally up 
to three-quarters from the base, otherwise bare, except for numerous minute 
close-set subdorsal bristles mainly on the apical half ; tibial spur thin, a little over 
three-quarters the first tarsal joint, which bears laterally 6-7 short sharp hyaline 
(not peg-like) spines ; second to fourth tarsal joints bearing 4, 2, and 1 respectively.. 
Hind legs with the coxa (5 : 3) very large, only a little shorter than the femur 
('7 ‘ 8), very coarsely raised- reticulate on the outer posterior aspect ; femur (3:1) 
with 'a. subventral row of about 10 bristles, those on the apical half being longer; 
between these longer bristles and the dorsal edge are about 20 bristles^on the apical ' 
third ; posteriorly above the tibial impression are 5-6 bristles, while the apical 
third, 'as on the anterior surface, bears several minute bristles; tibia moderately 
flattened (6 : 1), densely clothed with bristles, along the dorsal edge 30 or upwards 
stouter and hyaline, 'increasing in length apically, form a conspicuous closely 
appressed row ‘ at the upper anterior apical angle stand 2 short stout spines, and 
2 others not so strong below the middle just clear of the two spurs ; the posterior 
comb consists of 12-13 spines ; the first tarsal joint bears ventrally up to 10 clear * 
sharp spines, there being 3 on the second joint, and 1 on the third, besides other 
finer brbtles. In all the tarsi, joints 3-5 are approximately m the ratio 18 : b : 21. 
the fifth being a httle longer in the hind tarsus. In the fore legs 1 and 2 are m the 
same scale 36 : 24, in the mid legs 66 : 30, and in the hmd pan 50 : 30 
Ahdonien broad (5 : 4), about one-fifth wider than the thorax and one-qimrter 
longer the sides very convex (tergites 24 when flattened out much the broadest), 

5), 6 sJter (the Lposed part only 2i). In tergite 1 the posterior 

j* 1 » in 9 A npfiTiv straiffht, in 6 medianly convex, with a 

.1. .u ; 

(•«». of UlO *“•■> I«»o 

and 10 on the pointed apical half; the base bears a row or 

actual ovipositor only the apical one-tenth is serrate, bearing W rather large 

subapical teeth. 

about U mm.; alar expai^e,^ ^ 

Gold Coast: Aburi, “on cocoa Coccid, d.iAo, J ¥¥ I ^ 

Tyge 5 in the British Museum. 
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By A. C. Jackson aad H. M. LEmr, 

Iwjferial College of Science aid Technology^ South Kensington. 

Tke method of poisoning flies by the exposure of solutions of sodium arsenitc 
iind sugar is one that has been advocated by entomologists in Italy and in 
South Africa for some years, and yielded good results in Mesopotamia in 1910 ; 
for in hot climates, where flies come readily to sugar solutions, the use of an 
outdoor poison is specially valuable. But there are obvious disadvantages in 
using any arsenic solutions ; for not only are they poisonous in themselves, but 
the disposal of residues is not easy, as the arsenic and sugar remain poisonous if 
thrown away, or if they dry on sand or soil. It would thus be useful to substitute 
for arsenic some compound less poisonous to man and less stable in a soluble 
form when thrown away. 

The only generally known poison besides arsenic is foimaldedyde, which is 
excessively variable in action and too volatile for outdoor use in a hot climate. 
There are many formulae for its use indoors, varying usually from about 1 to 4 
per cent, of the formaldehyde. Phelps has recently suggested sodium salicylate 
(U.S. Public Health Reports, Washington, D.C,, xxxi, 1916, pp. 3033-^055) as 
an indoor poison, and this seems suitable for outdoor use also. There have been 
other suggrfons, such as quassia, bichromate, pepper, etc. ; and Morrfll has 
tested and reported on a number of other substances (Jl, Econ. Entom., vii, 1914, 
p. 268). This matter was tested by Miss Lodge on Mitsca doniestica m 1915, and 
details of her experiments were published {Proc. Zool. Soc. London, 1916, 
DD 481-n518) She tried a considerable range of compounds and found poiassiura 
Ute a hopeful substance. In 1916 Miss Lodge did 
with sodium iodate and formaldehyde. With the former she kdled from 90 to 99 
per cent, of flies in the morning after ofiering the poison, u within 18 hours, and 
L flies fed on the bait readily. She tried other sodium and potassium compou^ , 
but no very definite decision was reached. An account of these 
TpuLhd shortly, with her other work, and Mbs Lodge has kindly allowed us 

to quote her results, . , r „ 

In 1917 having the experience in Mesopotamia with sodium arsem e as , 
2 further trials with fly poisons. 

(with 20 per cent, sugar solutions) usually at a strength of .. p ■ 7 % 

they were ofiered t« flies in confinement in notr 

and anything abnormal was noted. The resnto obtain j are b u 

but as they Ly be useful to others who may be engaged m Z hre^ 

we have Lm to record them. It is convenient to class the compounds m three 


(1) ' Those that kill quickly ; 

(2) Those that kill on the second day; and 

(3) Those that seem to be harmless at the strength 
(C357) 


tested (2 per cent.).' 
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As our object was to 'find as quickly as possible a poison to replace arsenic, which 
is used at 2 per cent., we used our substances at that strength, and we went no 
further if the flies fed freely and did not sufier. If there were signs of poisoning, 
the substance would be tried up to 5 per cent, and down to *02 per cent., if 
necessary. The results obtained with substances found to be poisonous are 
summarised below; where to strengths are given a 2 per cent, mixture was 
used. 

To help others and to obviate testing ineffective substances, we attach below 
a complete classified list of all the substances tested in 1915-1916 by Miss Lodge, 
and in 1917 by ourselves, with the results. 

Methods. 

The experiments were carried out in the Fly Room at the Imperial College of 
Science, which had been set apart for the breeding and keeping of flies {Mmca 
domestica), so that a continuous supply of the insects for experimental purposes 
was insured. A weighed amount of the chemical to be tried as a poison was added 
to a measured quantity of standard 20 per cent, sugar solution ; if the chemical 
was insoluble, it was made into as fine powder as possible and mixed up with a 
known quantity of food mixture. The food mixture used was approximately 2 
parts casein, 2 parts banana and 1 part molasses, mixed with water to form a 
paste. The solution or food mixture was then placed under a glass cylinder with 
a muslin top ; if a solution, a piece of filter paper was placed in the dish to enable 
the flies to feed more easily and prevent them from being drowned. The requisite 
number of flies was then caught by means of a wire balloon-trap and released in 
the cylinder, the hour at which they were released being noted. In some cases the 
flies fed very soon, in others it was an hour or two before many flies were observed 
feeding. This depended on (1) whether the flies were hungry or not, (2) whether 
the chemicals employed were liked or disliked by them. The dead flies were 
counted about 5 p.m. on the day the experiment was started (if the experiment 
had been started early that morning, a count was also, in some cases, made at noon), 
and at' 10 a.m. next day. If no flies, ox only a few, were found dead at this last 
count, the chemical was considered to have failed and was placed in Class III. If 
about half the flies were dead, the chemical was regarded as moderately good and 
placed m Class II. If all or most of the flies were dead, then the chemical was 
classed as good, placed in Class I, and further experiments with it, at different 
strengths, were carried out in order to discover the lowest strength which killed 
flies effectively ; also the point at which the chemical ceased to be harmful 
to flies. 

Some of the chemicals tried were more or less distasteful to flies. Thus, 
ammonium 3 : 5 ortho-dinitro-cresjlate, in strengths of from 2 per cent, down 
to ‘05 per cent, in sugar solution placed out on the bench, was not liked by , 
though they came readily to ‘025 per cent, in sugar solution, which however had 
no pmsoning effect on them. To ammonium fluoride and ammonium iodate at 
the same strengths they came readily, the 2 per cent, strengths being quite as 
much liked as the lower strengths. 



uSg’ “ - ” « »- ' •■<! n h„, 

Cuss 1. 

Sodium ammte (2% and 1%) kills flies effectively 

AfUimony arsemU is very insoluble * a 
morning all were dead. As this chemical is a M ^ 

experiments were carried out with it. ^ ^ poison, no further 

(5% 2% and l<}i)kUk flies effectivelv; at 5% and W mV 
were hlled. The 5% solution was a saturated one a. r ^ 

not dissolve. This substance is not deterrent to I . f /““"de would 
solution does not make the latter distastefol to them ’ ^ 

Jotassiumjlucride (2%) kills flies effectively, but is less soluble thau the sodium 

Ammonium lnjl^ide (2% and P/J kills flies effectively, but is less stable than 
ammonium fluoride : at 5% strength, 80% flies were killed. 

i— »/uoride (2%, 1%, -5% and -2%) is a good fly poison : at 6% strengths 
It IS less effective only 66% being killed. It is more soluble than the ^bum ^d 
potassium salts, but at high temperatures is .said to be less stable, decomposing 
and giv^ off hydrofluoric acid. However, as these poisons are primarily intend^ 
for outdoor use, this mstabibty, provided it did not occur at once on exposure 
would be of little account ; in fact, as all these fluorides are more or less poisonous! 
though to a far less extent than the arsenic compounds, its property of decomposing 
would be an added advantage, as it would obviate any danger from the substance 
when lying about after use. Sodium arsenite, on the other hand, always remains 
poisonous. The advantages of the ammonium and sodium fluorides as compared 
with sodium arsenite are that, while being apparently as effective fly poisons, 
they are far less poisonous to man. They are also cheap and readily obtainable. A 
comparison between the killing powers of 2% and 1% strengths of’ sodium arsenite 
and sodium and ammonium fluorides gave the following results 




No. of 

No, dead at 

! No, dead at 


Fed to flies. 

flies. 

5 p.m. same day. 

: 10 a.m, next day. 

2% Sodium arsenite. . 

2.30 p.m. 

76 

16 

66 

2% Sodium fluoride . . 

3 p.m. , 

18 

12 

16 

2% Ammonium fluoride 

12.20 p.m. 

: 29 ' 

20 

28 

1% Sodium arsenite . . 

2.30 p.m. 

39 ^ 

8 

36 

i% Sodium fluoride . , 

4 p.m. 

I 23 ^ 

10 

22 

1% Ammonium fluoride 

3 p.m. 

1 43 

21 

’ 42 


Sodium and polaosium Mates were tried by Miss Lodge and gave satisfactory 
results, which we confirmed. In addition we tried ammonium iodate at 2%, 1% 
(C357) b2 
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and ‘5%, which also proved an effective fly poison. The iodates however are less 
soluble than the fluorides and much more expensive. We obtained the following 
figures :-r ^ 



Fed to flies. 

No. of 
flies. 

No. dead at 

5 p.m. same day. 

No. dead at 

10 a.m. next day. 

2% Sodium iodate . . 

11.30 a.m. 

42 

34 * 

41 

2% Potassium iodate 

11.55 a.m. 

27 

5 (2. 20 p.m.) ' 

27 

2% Ammonium iodate 

1 p.m. 

86 

46 ! 

86 

1% Sodium iodate . . ^ 

12.30 

37 

1 

32 

1% Potassium iodate 

1 p.m. 

i 49 ^ 

1 

44 

1% Ammonium iodate 

1 p.m. 

: 54 ' 

33 

53 


Ammonium and 'potassium 3 : 5 ortko-dinitro-cresylate (5%, 2% and 1%) gave 
encouraging results, but a further series of experiments proved that these 
substances, at the above strengths, render the food or solution distasteful to flies, 
‘ which only feed upon it when forced to do so by hunger. This was borne out bv 
the few deaths recorded at the first count ; while at the second count most or all 
of the flies had succumbed* 

Ammonmn 3 : 5 para-dinitro-cresyhte did not give such good results as the 
ortho-dinitro-cresylate. 

Sodium and potassium salicijhtes (2% and 1%) will poison flies, but they appear 
to act more slowly and fail to kill at weaker strengths, such as ‘5%, and therefore 
are only to be recommended when fluorides and iodates are unobtainable. They 
gave the following figures:— 


1 Fed to flies. 

No. of ' 
j Flies. ' 

No. dead at | 
5 p.m. same day. ' 

i No. dead at 

10 a.m. next day. 

2% Sodium salicylate i 2.15 p.m. 

148 

9 

98 

2% Potass^m salicylate! 2.30 p.m. 

27 

3 

25 

1% Sodium salicylate 2.15 p.m. i 

123 

2 

83 

1% Potass’m salicylate ! 12 a.m. 

29 

8 

17 


Clas^ IL 

Magnesium per-hcnratej approximately at 2% strength (the substance was rather 
insoluble), killed 36 Out of 66 flies at the second count (10 a.m. next morning). 

C(yppr sulphate (5%) killed 50% -of the flies by 10 a.m. the next morning. 

Cuprol (2%) in food mixture accounted for 65% on the morning of the third 
day. 

Cadmium sulphate (5%) poisoned 8 flies out of 66 by 5 p.m. of the first day 
(experiment started 10 a.m.), and at 10 a.m, next morning 46 in all were dead ; 
a 2% strength poisoned 1 out of 16 on the evening of the first day, and by next 
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morning all were dead ; a 1% solution killed 18 out of 58 on the morning of the 
second day. As cadnuum salts were conadered too poisonous for practical use, 
further trials were abandoned. 

Paris green. This insoluble arsenic salt was thoroughly mixed with food 
mixture at a 2% strength and was fed to flies ; at 10 a.m, next morning, 6 flies out 
of 16 were dead and by 5 p.m. 12 out of 16. As this substance is excessively 
poisonous no further trials were made. 

Cacodylic acid (1 : 1,000) accounted tor 38 out of 53 flies by the morning of the 
second day. As it is excessively poisonous, no further experiments were made. 

Toluol p,rackloTsulphomle was very insoluble ; to get it into solution alcohol had 
to be added. An approximately 2% strength killed no flies the first day and about 
50% by the morning of the second day. 

Phenyl hydrazine hydrochloride (2%) killed 3 out of 35 by the evening of the 
first day, and 23 out of 35 by 10 a.m. next morning. 

Pyrogallk acid (2%) killed no flies on the first day ; on the morning of the 
second day 16 out of 41, and by the morning of the third day 38 out of 41. 

NaphUiyhmine (2%). This substance is not miscible in water, and had to be 
dissolved in ammonium oleate, sugar solution being added. By 10 a.m. next 
morning 34 flies were dead out of 49. 

Qmssine. An approximately ‘4% solution was used, but this substance is rather 
insoluble. The experiment was started at 4 p.m. and by 6 p.m. 8 out of 68 flies 
were dead, and at 10 a.m, next morning 48 in all were dead, 

Im ferehhride (5%) accounted for 1 out of 32 at 5 p.m. of the day and 
next morning 27 flies were dead. At 2% strength, 1 fly out of 26 ^dled hy o 
p m. of' the first day, and next morning at 10 a.m. 22 were d^. kt a 1 ,o st g . 

!t 5 p.m. 8 were dead and many alive ; next morning only 9 dead and many ahve. 

Im akm (2%) killed 1 out of 40 by the evening of the first day (exp»t 
started 10.25 a.m.) ; by 10 a.m. next morning about 50 /„ were accounted f ^ 

Iron fluoride was only fairly soluble “ J 

stien^h killed 5 out of 30 by 5 p.m. (experiment started 12., >0 p.m.), nex 

morning 21 in all vrere dead. . 

to be of any practical use. 

' m all the compounds ^ 

“IS “It S llgrsclution; when they failed, they were 

placed in class III. 

Imganic. 

Sodium hydroxide 1% (HI). 

„ carbonate 5% (HI)- 

siilnhflitft fPL fill). 
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So^um arsenite (I). 

„ fluoride (I). 

„ bifluoride (I). 

„ iodate (I). 

„ periodate (III). 

„ borate 4% (III). 

Potassium carbonate 10% (III). 

„ percarbonate (III). 

„ sulphocarbonate (III). 

„ ferrocyanide lOyo (III). 

„ fluoride (I). 

„ fluorate (III). 

„ chlorate 5% and lOy^ (III). 

„ bromide 5% (III). Killed lOOyo on fifth day. 

„ iodide 1%, 5% and 10% (III). 

„ iodate (I). 

„ permanganate 10% (III). 

Ammonia 2% (III). 

Ammonium nitrate 5% and 10% (III), In one case 53% on second day, in[anothei 
100% on fourth ; three cases failed wholly. 

Ammonium persulphate 5% (III). 

Ammonia alum 2yo and 10% (III). 

„ fluoride (I). 

„ bifluoride (I). 

„ iodate (I), 

Magnesium perborate (II). 

„ sulphate (III). 

Copper borate (III). 

„ sulphate (11). 

„ ferrocyanide (III). 

„ ferricyanide (III). 

„ cyanide (II). 

Cuprol (II). 

Copper acetate 1% (III). 

„ phosphate 2% (III). Six dead next day. Many alive. 

Zinc chloride 2% (III). 

„ sulphocarbolate 1% (III). 

Cadmium sulphate (II). 

Barium chloride (III). 

„ sulphate (III). 

„ saccharate ? % (III). Killed 10 out nf 11 on third day. 

„ fluoride 2% (III). Insoluble ; 7 dead out of many next day. 

Mercuric iodide 2% (III). Killed 12 out of 32 on third day. 

„ bichloride 1% (HI). 

„ chloride 2% (III). ■ 

„ potassium iodide, *113 gr. per 100 cc. (III). 
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Lead chromate (III). 

„ oxide (Red lead) (III). 

„ acetate (III). 

,, nitrate (III), Killed 50% on third daV. 

„ carbonate, 2% and 5% (lU). 

phosphoric acid, anhydrous, 2% (III). Eight dead out of many next day. 
phosphorus, red (UI). 

Phospho-molybdic acid 2% (III) ; 51 dead out of 63 in one case ; 5 dead out of 
many in second case. 

Antimony oxide 2% (III). 

„ oxychloride 2% (III) ; 75% dead on third day. 

„ arsenate 5% (I). 

Aisacetin 0’1% (III), 

Dacodylic acid 0*1% (II). 

Paris green 2% (II). 

Chromic acid 1% (lU). Kills on third day. 

Hydrochloric acid 2% (III). 

Iodine 5% and 2% (III). 

Ferrous sulphate (III). 

Iron alum (II). 

Iron perchloride (II). 

„ fluoride (II). 

Cobalt chloride (III). 

Carbon Compounds. 

Ethyl alcohol 2% and 5% (III). 

Amyl „ 2% (III). 

Aflyl „ 2% (II). Kills 80%. 

Formic acid 2% (III). 

Acetic acid (III). 

Butyric acid (III). 

Ammonium oleate (III). 

Oxalic acid (III). 

Tartaric acid (III). 

Potassium bitartrate (III). 

Ammonium tartrate (III). 

Citric acid (III). 

Ethyl formate (III). 

Magnerium formate (III). 

Ammonium formate (III). 

Sodium formate (III). 

Amyl acetate 1% (III). 

Acetamide 2% pure (III). 

„ impure (III). Killed by vapour. 

Ethyl oxalate (III). 

Caflein 2% and 5% (III). 
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Sodium methyl sulphate 2% (III). Six dead> many alive. 
Ammonium tannate (111). 

Acetaldehyde 1% and 2% (III). 

Saccharin (III). 

Acetal (III). 

Chloral hydrate 1% (III). 

Aldehyde ammonia (III). 

Amyl nitrite 1% (III). 

AUyl sulphocyanate 015% (III). 

Mustard oil 2% (III). One-third of females dead on third day. 
Calcium cyanamide (III). 

Phenol 0*2% (III). Seven flies dead, many alive next day. 
Phenetol 4% (III). 

Paradichlorbenzene (III). 

Toluol parachlorsulphonate 2% (II) ; 50% dead next day. 
Nitrobenzene 4% (III). 

Anilme 4% (III). 

Sulphanilic acid 2% (III). 

Paratoluidine 2% (III). Twenty-one dead, many alive next day. 
Orthotoluidine 2% (III). Eight dead, many alive next day. 
Methyl aniline 4% (III). Bepellent to flies. 

Dimethyl aniline (III). 

Trimethyl amline (III). 

Phenyl hydrazine hydrochloride 2% (II) ; 65% dead next day. 
Ammonium paradinitrocresylate 2% (I) ; 50% dead. 

» . 1%(I); 63% „ 

0-2% (I); 80% „ 

Ammonium orthodinitrocresylate 2% (I) ; 100% „ 

» . ‘ 1% (I) ; 90% „ 

„ » ‘0-5% (I); 100% „ 

„ „ 0-2% (I); 90% » 

„ „ 0-025% (III). Failed. 

Potassium „ 5% (I); 87% dead. 

. » 2% (I); 80% „ 

Picric acid 1% (III). 

Phenyl acetic acid 2% (III). Four dead, many alive next day. 
Benzoic acid 1% (III). 

Eesorcinol 2% (III). A few died. 

Fluorescein 2% (III). 

Pyrogallic acid 2% (II) ; 50% dead. 

Tannic acid 1% (III). In one case 58% dead. 

Ammonium tannate 2% (III). 

Phenol phthallein 2% (III). Four dead, many alive next day. 
Salicyhc acid 1% (III). Eight dead, many alive next day. 
Potassium salicylate (I). See above. 

Sodium „ (I). „ „ 
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Methyl salicylate 2% (HI). Failed. 

Phenyl „ (Salol) (HI). Failed, 

Carvone 2% (III). Killed 50% on third day. 

Naphthalene l%o and 0.1% (111). 

Naphthylamine 2% (II). Killed 66% next day. 

Alizarin, alkaline solution, 2% (HI), 

Quassine 0*4% (II) ; 60% dfead. 

Cannabis indica extract 2% (HI). 

Coumarin, saturated solution (HI). In one case 22 dead out of 27 ; others failed. 

Conclusions. 

So far as laboratory tests can help, these show that there are substances other 
than arsenic which will kill flies ; and while these may not be effective in areas 
where flies can get abundant shelter and food, as in France or England, they may 
be very effective as outdoor poisons in Mesopotamia and Egypt. There is liopc 
that the fluorides, the iodates, the salicylates, iron perchloride and some other 
substances may replace sodium arsenite in these circumstances, which would be 
a great advantage, owing to their being less poisonous and their residues forming 
non-poisonous compounds. It would seem to be worth while testing these 
chemicals in areas where flies are important; and the knowledge that the 
salicylates are good, that blue-stone is a possible poison, that iron perchloride is 
fairly good, might enable a medical officer in a distant place to deal with flies when 
he could by no possibility get sodium arsenite. The avidity with which flies in 
Mesopotamia take sodium arsenite makes one think that what are under laboratory 
conditions quite second-class poisons may there be first-rate ones; and so we 
publish these results, hoping that they may help the medical and sanitary officer 
in the solution of this problem. What we should like to urge is that many common 
drugs and substances, not known to be fly poisons, may be so under conditions 
where flies are really abundant; and that if iodates, fluorides, salicylates, and 
the like, are not available, the medical officer should try anything else that is 
available. 

There will possibly be a use for these poisons in hospitals ; the fluorides, iodates 
and salicylates are all excellent for indoor purposes, and used at 1 per cent, in 
sugar solution are not in any way dai^erous or offensive. Jormaldehyde is so 
uncertain that its use is not indicat^ when any other safe liquid can be employed ; 
the reasons for the variabihty of its action are now under investigation. For 
hospital use, particularly, the very small quantity needed makes even the 
salicylates possible as useful fly-poisons ; an ounce of salicylate to five pints of 
water would poison flies for some time throughout quite a large hospital, and this 
amount could probably be spared. The fluorides are in use as indoor fly-poisons 
iu the Imperial College, where they successfully destroy flies that escape to the 
laboratories from f^e fly rooms. 
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the aphid of tea, coffee and cacao (TOXOFTERA coffeae, 

NIETNER). 

By Fred. V. Theobald. 

Nietner in 1880 (“ The Coffee Tree and its Enemies ” ) described an Aphis from coffee 
found in Ceylon and Java as A^his coffeae. The description is as follows Both 
sexes naked, shiny pitch-black with whitish rostrum and legs and greenish abdomen. 
The rostrum reaches beyond the base of the second pair of legs. The antennae are 
7-jointed, the first, second and sixth being short, the rest long, the two basal joints 
are black, the rest are whitish, black towards apex. Legs with femora and tarsi 
nearly black, tibiae nearly white, hind legs with base of tibiae slightly curved. 
Male four-winged, with black stigma in the upper ones. Female apterous. 
Abdomen in both sexes 2-corniculate and with an anal tube. Size moderate. 
Young individuals light coloured ” Apparently the male and female described refer 
to the alate viviparous and apterous viviparous female. 

In Vol. II, No. 7, of the “ Indian Museum Notes ” pp. 34-35), Buckton 

described an Aphid sent him by Mr. E. E. Green in 1890, which attacked young 
tea plants in Ceylon, sometimes doing considerable injury. E. C. Cotes writes 
as follows “ According to Mr. Green’s account, published in the Ceylon 
‘ Inde])mkni^ newspaper, both the winged and wingless forms are found in great 
numbers on the young succulent shoots in nurseries, and the irritation which 
they set up causes the edges of the leaves to curl and become distorted. . . . 

The insect is attended by ants. t. u- . 

Buckton examined these insects and sent the following note on the ^ubjert:- 
“ The Ceylon Tea Aphis appears to be anomalous and undescnbed. and the form 
has no representative in Europe, as far as I kno,^ In the 
the body, the antennae and the cornicles, rt follows the gen^ Afhu. but the 
single furcation of the cubital vein sharply separates it from that genus w 
this particular it more nearly follows Sck^zoMura. I presume, however that the 

The lower wing also shows some modification m the disposition " 

I think it will be desirable to place this Aphis under a new 3’ “™ 
present 1 suggest for its name, Ceyhnk tka^h, which is trivial and not therefore 

binding to any particular character. 

The genus and species are described as follows (p. 35) 

“ Genus Cbylonu. 

“Antennae long and seven-jointed, third and « 

Cornicles cyUndrical and rather long. Upper wings «th 

Stigma large ; . oblique veins two. Lower wing wiA two oblique veins mum g 

nearly parallel to each other \ tarsus with one joint, 

“ Ceyhnia theaecoh, nov. sp. 

■C*., M b«- t. bi«k. A,t.- 
I«™4. Anw. 
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black wings.* Abdomen with a tow, on each side, of small pores. Whole insect 
punctured. Legs dirty ochreous, with dark femora. Cauda black and hirsute; 
conucles cylindrical. Size of body 0’055 inch. Winged female coloured much like 
the above. Wing volummous, with a brownish membrane much punctured. 
Under ride all brown. Rostrum reaching just beyond the third pair of coxae. 
Expanse of wings 0‘19 inch. Body 0‘04 inch. These insects stain weak alcohol a 
fine port-wine red colour.” 

This insect is figured in Indian Museum Notes ” (p. 34) under the name 
Ceylonia thaecoh in such a rough way as to be of no value, the ratios of the 
enlarged antennal segments do not agree with the description, and the apterous 
female “ disfigurement ” has even no cornicles at all 

However, there is no doubt that this is the Ceylon Tea Aphis and the specific 
name iheaecola of the text must stand. 

The Belgian Aphidologist, Schouteden, placed the genus Ceyhnia as s. synonym 
of Toxojytera (Ann. Soc* Ent, Belg., xii, p. 230, 1906), and says: “ Kirkaldy cite 
Ceylonioi comme syonyme de Myzus, mais la structure de Taile est celle de 
Toxoptera. J’espfere bientot pouvoir etudier I’espke d^crite par Buckton.” 

In the same year Schouteden described a cacao Aphis under the name Tompkra 
theohr&me (Ann. Soc. Ent. Belg., 1., p. 38)4 Under this name I recorded the 
Aphid attacking cacao {Tkeohrom cacao) sent me by the Imperial Bureau of 
Entomology from Southern Nigeria, Kamerun, French Congo and Uganda, and 
noted that this appears to be the common cacao Aphid of Africa and was also 
possibly found in the Belgian Congo (Bull. Ent. Res. iv., Feb., 1914, p. 332, fig. 12). 

During December 1916, Mr. E. E. Green sent me a number of spirit specimens 
of Aphids taken on tea and cacao from Ceylon and just previously a slide of a 
tea Aphid from Assam. A comparison of these showed that the cacao specimens 
were structurally the same as those from Africa (although most were darker in 
colour) which I had placed as Schouteden’s Toxoptera theobromae ; and moreover 
that the typical Ceylon Tea Aphid (and also that of Assam—the so called Ceyhnia 
iheaecohy Buckton— was the same. The only difference is that the specimens 
from tea stain, as Buckton says, weak alcohol a deep port-wine red, whilst those 
from cacao give it no coloration at all. This same Aphid was sent me by the Imperial 
Bureau of Entomology, taken on coffee at Kampala, in Uganda, by Mr. Gowdey, 
in August of the same year ; these specimens had also to some extent stained the 
alcohol, but not nearly so much as those from tea. I have also received it from 
cacao in the West Indies. 

From structural characters it seems to me that the common Tea, Coffee and 
Cacao Aphids (that is, as far as our scanty knowledge goes) are the same, and thus 
Schouteden’s specific name must sink under Nietner’s. 

Both on tea and cacao this Aphid was dark in the Ceylon specimens sent m 
alcohol, but both tubes of specimens, in spite of the staining ^of the alcohol, 
contained many pale forms, some still showing a distinct green hue, varying fwm 
green to a very deep green. The African specimens from cacao were certainly 


♦ This is clearly a misprint for “ rings.” 
t “ Un nouvel ennemi du Cacaoyer en Afrique.” 



.trnijj uiT tea, coffee 




to III If™!'™” [“■’ ^"'^’*** variat™ in 

w lTfr T n « Aaracter I 

thua place the Tea, Coffee and Cocoa Aphid as follows-- 


Toxoptera coffeae, Nietner. 
Aphis coffeae, Nietner. 
Ceyhnia theaecola, Bucktoa, 


Ceylonia thaecoh, Buckton (figure), 
tJieobrome, Schouteden. 

Tiie k a detailed description of the species, which I have drawn up 

from West Mm, Ceylonese and African material in my collection, taken on tea 
coffee and cacao. The colour is more or less taken from notes sent me and the 
receut spmt specimens received. 


Ahte viviparous female • 

Dark brovmsh to deep green or paler green on the abdomen, a few with it 
fawn-coloured. Head, pronotal hand and thoracic lobes dark, almost black ■ 
the paler abdomen has small dark lateral spots and two dark lines on the venter’, 



Fig. 1. Tozopkra coffeae> Kietn. ; A, antentia and head of alate ? 
from tea ; B, canda ; C, cornicle ; D, head and antenna of apterous $ ; 

E, cornicle ; F, cauda and cornicle ; G, pronotal papilla ; H, head and 
anteuna of alate $ from cacao; h.i, h.ii, variations of the sensoria; 

Aiii, sensoria further enlarged. 

wising from ther third pair of black coxae ; some have a greener abdomen than 
others. Cornicles, cauda and anal plate black. Antennae not quite as long as 
the body, pale, with four dark bands (fig. 1» A and h), one at apex of third segment, 
another at apex pf fourth, one on apex of fifth and another close to it on basal area 
sixth ; first two segments black or very dark ; first wider and longer than the 
second, the third longer than the fourth, hut not so long aa the sixth, with 4-6 
found, double-contoured sensoria, usually 6 in number ; fourth and fifth about 
in length ; sixth about as long as 4-f5, its basal area about one-sixth the 
of the flagellum; third to sixth segments plainly imbricated; some 
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specimens botli from tea and cacao show the flagellum mostly dark, some with the 
apex only dark. Eyes large, black. Legs moderately long and thick ; femora mostlv 
dark, especially the hind pair ; tibiae pallid, except at the apices ; tarsi dark ; 
apices of femora with a few short hairs and many on the tibiae. Wings (fig. 2) much 
longer than body ; tinged with yellowish brown and dull reddish-brown, paler in 
those from cacao ; stigma large and very dark, almost black, in those from all three 
host plants ; veins yellowish brown ; venation subject to some variation (fig. 2 , 
A and b) in each lot sent me. Cornicles (fig 1, c) black, cylindrical, slightly 
expanding basally, imbricated, neatly as long as the fourth antennal segment, 
Cauda (fig. 1, b) black, spinose, from a little under one-third to over one-third the 
length of cornicles, in a few nearly the same length ; somewhat bluntly acuminate, 
with several longish hairs ; bluntly conical in a few, owing to retraction. Anal 




Fig. 2. Wings of Toxopiera coffeae, showing 
two forms which occur in specimens from 
both tea and cacao. 


plate black. A small, but prominent papilla on each side between the cornicles 
and cauda (fig. 1, f), one on each side of pronotum (fig. 1, g), one between the 
second and third pair of legs, and one between the third and the cornicles, Ventrally 
the mesostemum is black and the coxae markedly so, and in some specimens narrow' 
transverse dark bands on venter of abdomen ; from the hind coxae arises a black 
line on each side running to near the end of the abdomen, which has a dark ventral 
apical plate. Cuticle in front more or less sculptured with hexagonal markmgSs 
near the cornicles with linear-marked close ornamentation, varying dorsally and 
ventrally (fig. 3). 

Apterous viviparom Jermh. 

Dark brownish to deep green (a few seem to be a paler green), globose, sInn}- 
Head to some extent flattened in front, in some slightly or prominently raised at 
the base of the antennae and in the middle. The abdomen, which may be 
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than the head and thorax, shows small dark lateral specks. Antennae (fig. 1, d) 
not quite so long as the body ; the two basal segments black ; remainder as a 
rule all pale with four black rings, as in the alate female— in a few the flagellum 
may be all dark, especially in immature forms; third segment slightly longer 
than the fourth—in a few markedly longer ; fourth and fifth about equal ; sixth 
as long as or slightly longer than 4+5, its basal area about one-sixth the lengtli 
of the flagellum ; all the segments from 3 to 6 imbricated. Cornicles (fig. 1, e) black, 
thick, cylindrical, slightly expanding basally, about as long as the fourth antennal 
segment, more' or less markedly imbricated. Cauda black, more or less bluntly 
aeuininate, from nearly half as long to nearly as long as the cornicles and with 
several hairs ; in immature fonns it is conical. Anal plate black, spinose, and with 
some long hairs. Legs moderately long and thick ; femora mostly black ; apices 
of tibiae black, vest yellowisb ; tarsi blackish ; tibiae and apices of femora with 
short hairs. A small papilla on each side between the cornicles and cauda ; one 
on each side of pronotum, one between second and third legs, and one between the 
latter and cornicles (as in fig. 1, f). A few scattered hairs on the body. Eyes large 
and black. Cuticle ornamented much as in the alate female. Length, 1*6-2 mm. 



Fig. 3. Omamentatioa of the cuticle in Tox-ifim mjjm, occurring 
in*iate and apterous specimens from both tea and cacao ; a, area near 
cornicles ; 6, cuticle of lower surface ; c, cuticle on anterior part of body. 

The proboscis seems variable in specimens from all three host-plants ; it may 
-•each or even slightly pass the third coxae, or may end close to the second. 

Food-'j^nts, Tea, cacao and coffee. 

CEYiiON: Peradeniya, 25,x.l6; ii.l6, on cacao {£?. F. Green), on tea 
{BwUm), on coffee {NietMr)] Eltofts, Bogawantalawa, x.l6, on tea (teft). 
Assam ((?. IPoff), on tea (slide given me by Mr. Green). Java. S. Nigeria 
( i. R Peamk). Kamerun: Moliwe, Mabeta, Victoria and Bibundi (te). 
French Congo (Heim). Uganda: Kampala, 1. vu .12, on cacao and on coffee, 
4.viu.l6 (C. C,Gowdeiil Belgian Congo, on cacao. British West Indies ; 
Montserrat, amongst cacao flowers, v.ll (specimens from Imperia ept. o 
Agriculture). 

There is considerable variation in this species from any one of its three host-plants 
in regard to wing venation, the relative length of the cornicles and probosc^, and 
in colour. The general facies of the species however seems distinctive, no y e 
antennal banding and the marked sculpturing of the cuticle. There is ^ i y 
divergence in the antennal sensoria and in the apex of the antennae sometim^ ei^ 
dark, but such variations often occur in many species. The can a airs a 
^ me to vary to some extent (possibly owing to mounting). Some s ow y 
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hairs on each side, some 3 on one side, 6 on the other, and others seem to have them 
paired ; all show 2 prominently curved ones at the apex and a sub-apical straight 
one. 

There are some discrepancies seen in. Schouteden’s description of Toxopm 
theobromae from cacao in Africa, notably that he describes “ the antennae with 
distal part black,” and does not mention the marked annulation, and some slight 
divergence in the ratio of the'cauda and cornicles in the apterous female. He 
speaks of the cauda as being “ conical,” which seems to point to t^e description 
of ah immature apterous form. I feel confident, however, that it is only 
Nietner’s coffeae, as all the specimens I have seen from Ceylon and 
Assam and from Africa on tea, cacao and coffee are undoubtedly the same. There 
is cohsiderable variation in (i) colour, (ii) the staining effects in alcohol, (iii) the 
ratio of the cornicles and cauda, (iv) to a slight extent in the sensoria on the third 
antennal segment, and (v) in the number of the caudal chaetae. But this may be 
noticed in many other Aphids, such as A. nerii, Sch,, A. rumids, F., A. gossypii, 
Glover, etc., both as regards colour and, antennal sensoria, these being all species 
which live on many host-plants. 
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OBSERVATIONS ON SCALE-INSECTS (COCCIDAE)-III. 

*By Robert Ne^vstead, RR.S., 

Th School of Tropiml Meiicine, The Vniver^y, 

(Plates VI and VII), 

Platysiimtia carpenteri, sp. nov. 


mmi. more o. cu.mar or lamtlv Denta^„n,1 . i 
margin strongly rounded, giving the inwt ’/ n ’ pseudo- 

appearance; marginverv thini sha I al f- (Green) 

Dorsunr with a slightly subcen J ?" "• 

stnae extending to the pseudo-margin. Anal cleft fn^erl radial 

central depression, so that Ihey up ear aW t 1 1 7 A., / 
of dorsum bro^^h black, with minute rcddisli-bufiSS; ^ W S 
brown. Detached scurfy particles of a somewhat glaL secretion w thin the p efi 
margin, and six Iprger particles of similar material each restlm. ml • ^ 
tubemle, arranged in a parallelogram near (he ce’ntral depri Derr ce ls 
closely packed together, very irregular in shape, many being markedlv attl f ^ 
at one extremty ; these are divided into more or less definle radial bands col^ 
ponding to the spaces between external striae; in the central area of the dorsum 
they are almost obscured by the dense chitin, so that only the minute central 
pores are traceable ; in this same area are a number of larger and clearer pores 
varying considerably m size, the larger ones radiating from the anal lobes, 

Length, 101-0 ’5 mm 


Femk test, secotd stage. Completely coveting the whole of the upper parts of 
the body; opaque, glassy white, and finely vesicular ; divided into median sub- 
and marginal rows of relatively large, imbricated plates; extreme margin 
with portions of a fringe of fibrous matter of a similar nature to that which forms the 
test proper. 


Length, 2*2 mm. ; width, 1-7 mm. 

The above diagnosis was drawn from the ventral surface of a single specimen which 
liad fised itself in one of the large stigmatic clefts of the type female. 

second stage. Elongate-ovate; margin faintly wavy. Legs and antennae 
^hly developed ; the latter (fig. 1, a) of six segments ; 3rd very long, equalling 
e length of the last three together ; formula : 3, 2 (4, 6), 1, 5. Legs longer than the 
antennae ; tarsi shorter than the tibiae ; femora rather incrassate. Stigmatic clefts 
solete. Stigmatic spines three, laterals with the tips rounded, neady half the 
eogth^of the median one ; the latter also bluntly pointed. Marginal spines acute, 
^ about the same length as the lateral stigmatic spines, but broader at the base ; 

ey are placed rather closely together ; those at the angles of the anal cleft about 
I the length of the others. Glands of five different types : (1) small, 

. 8-shaped or ovoid, with a faint central bilateral constriction ; these occur 

the marginal spines and extend over the whole of the venter in large 
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numbers; (2) long tubular glands (fig. 1, 6) thickly disposed over the venter- 
(3) irregular ovate glands, with minute obscurely S-shaped pores, collectively formina 
a faint polygonal reticulation dorsally ; (4) relatively large and irregularly lobate 
glands (fig. 1, c) extending from the anal lobes to the rostrum on both sides of the 
median line ; and (5) a r^ular submarginal series of very large tubular glands 
(fig. 1, d) each with an inner, somewhat flask-shaped tube ; of these there are eleven 
on one side and twelve on the other ; in many instances they are placed opposite 
a faint depression in the margin. A median strip of dark chitin extends from the 
rostrum to the anus. Anal lobes with the basal and outer margin in one continuous 
curve, inner edge straight. Anal cleft short, open. 



Length, 2’1 mm. ; width, 1*7 mm. 

Uganda : Ngamba Is., on the trunk of a fig tree, 16.V.14 (Dr. G. D. H. Gar f enter). 
The adult female differs from P. castiUoae (Ckll. ) in having the anal lobes (operculum) 
placed near the centre of the dorsum, and in the presence of dorsal radial striae. 
The second stage female differs in the larger number of submarginal glands. 

PlatiMisielia^few* sp. nov. 

Ftmk, aduU. Dorsal area with rather conspicuous, granular, amber-yelloii' 
patches of secretion arranged, more or less, in concentric and narrowly ovate rings 
Pseudo-margin with a series of toothlike, glassy appendages, varying in colour ftou 
amber-yeUow to translucent grey ; there are 10-12 of these appendages on eitliei 
side. 
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Length, 2‘8-3‘2 mm. ; width, 2’2-2'4 mm. 

FmikaduU (denuded). Short ovate or roughly quadrate; dorsum wallv 
keeled, the sides sloping sharply downwards; pseudo-margin stronglv crenulated 
or wavy, each depression corresponding to the position of the toothlike appendages ; 
derm exceedingly dense and hard, surface polished and faintly uneven ■ colour 
piceous, with here and there traces of the closely packed glands showing as yellowish 
spots. On the ventral surface helm: the cremktd pseudo-mrgin is the true margin 
in the form of a prominent rmg of chitin upon which the insect rests, and as this is 
thickened at both extremities it gives the insect a slightly tilted appearance, and 
also raises the pseudo-marginal appendages, so that the latter present a semi-detached 
appearance. At gestation the extremely thin ventral derm shrivels, leaving a 
central hollow, as in certain species of LBCdnimn and C€Topl^slss. Antennae partly 
atrophied, of (?) six segments, the terminal segment with several short stout hairs. 
Legs of about the same length as the antennae ; tarsus either equal to or verv 
slightly longer than the tibia. Anal cleft very clearly defined, but fused. Anal 
lobes small, with the base and outer edge in a continuous curve ; inner 
edge straight; a single minute hair in advance of the middle line and 
a similar one at the apex, Derm glands similar to those in Lemnkm {Samelia) 
kmisphaericunif but so densely packed as to give the derm, by transmitted light, 
an imbricated appearance ; glands of the fringe-bearing incrassated body-wall, or 
pseudo-margin, very long and somewhat tubular in shape ; they ate very closely 
packed together and superimposed. Here and there, in the hollows of the undu- 
lations, one may trace the large cylindrical gland which forms so conspicuous a 
feature in the earlier stages. Anterior stigmatic clefts strongly pronounced ; no trace 
of the second pair. 

Length, slightly smaller than the test. 

Fmde test, young adult. Bright golden-yellow or amber-yellow ; dorsal area 
somewhat inegularly granulated, some of the larger granules roughly cube-shaped ; 
tooth-like process forming the fringe as in the adult, but smaller and uniform in 
colour with the dorsum. 

Female., ymng aduU. Colour of dry integument pale castaneous or yellowish 
brown ; eyes piceous. The pseudo or fringe-bearing margin (fig. 2, a) similar to 
tkt of the old adult, hut not nearly so prominent and the undulations leas pronounced ; 
in each of the hollows of the crenulations is a large cylindrical pore (fig. 2 o J enclosing 
a large spinose squama similar to those found in the Diaspinae ; in addition to these 
tbe derm is closely packed with longer and larger glands (fig. 2, oj roughly tubular 
in form, arranged transversely two to three deep and overlapping each other , they 
are, however, irregular in shape and but faintly indicated. Scattered over the ventral 
surface are a number of minute circular pores. The trae margin is furnished wi^ a 
regular series of closely set spines (^. 2, Us) and immediately in advance o t em 
mute circular pores, arranged more or less in line with the spines.^ Dem cells 
iathe non-chitiniaed portion of the dorsum, just within the margin proper (ng. 2, a), 
lonuii^ an irregular polygonal tessellation. Legs very short, tarsus slightly onger 
the tibia. Antennae broken away in the preparations. 

(!), seami me. (No test present in either of the two m^). 

*orm broadly ovate. Pseudo-margin absent. Anal cleft well defined, but relatively 

( 361 ) 
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short ; anal lobes similar to those in the adult. Margin (fig. 2, 6) continuous. No 
stigmatic clefts, Stigmatic spines (fig. 2, 6) three, the laterals short, stout and obtuse, 
the central one more than twice the length of the former. Marginal spines (fig. 2, 6) 
slightly larger than those in the adults. Tubular glands well within the margin ; 
there are eleven of these on either side and one opposite the centre of the cephalic 
margin with a much smaller gland on either side of it ; just within the angles of the 
anal cleft is a similar small gland. Ppst-anal pores (fig. 2, c) circular, with confused 
gratings,; these are arranged in two scattered groups numbering six and five respec- 
tively ;• on the rest of the mid dorsal area are numerous minute circular pores, and 
a few rather slender spines. Derm cells in a broad mai^nal zone, forming a polygonal 
reticulationm the stained specimens. The legs and antennae had been almost entirely 
removed by a predaceous larva of some kind, whose frass was found beneath the 
body of the Coccid. 



Length, r3 mm. ; width, 1*1 mm, 

Latva. Anal lobes well within the cleft, the apical hair long ; two laterals mucli 
shorten there is also a single minute spine seated on the inner edge in a marked 
depression. Antennae and robust ; the former of six segments, the 3rd about 
twice ‘the length of the 2nd. Marginal hairs extremely small. Stigmatic 
three, the laterals exceedingly minute ; the central one very long and equal m 
length to the third segment of the antennae. No special dorsal or marginal glaud» 
traceable. 
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S. Nigeria : Calabar Botanical Gardens, on a bard-i^ooded scrub, 15,iv.08 {Dr. 
Skier Jachm). 

This is altogether a very remarkable species, bearing a striking superficial resem- 
blance to an immature example of a Monopblebid of the genus Lopkocom. The 
orenulated pseudo-margin is however suggestive of certain species of Ckmhilon ; 
but it is certainly not congeneric with the latter, and is, I feel, correctly placed in 


Akermes andersoni; sp. nov. 

Femh Completely covered with a rather dense, dusky-white, mealy 

secretion, which also spreads over the surrounding portions of the food-plant, giving 
the infested leaves an almost uniform mealy appearance. Colour, on the removal 
of the secretion, rich dark piceous or very dark castaneous, shining ; younger examples 
varying from reddish brown to dusky buff. Eorm irregularly oval, asymmetrical, 
and more or less narrowed in front ; sometimes broadly ovate or subcircular. Flat 
nr very low convex with a faint median keel in the abdominal region ; sides well 
x^thin the margin, with a series of widely separated trumiie iuhercks ; these struc- 
iim vary in number and are often also asymmetrical. Derm densely chitimsed, 
more especially so towards the margins, where innumerable minute, translucent, 
poreless “ cells are present. 

Femk mm adult, (fig. 3, «)■ In this stage all the structural details are clearl> 
do not difiei from those of the older exempt. Antennae 
(fir 3 61 rudimentarv : articulations somewhat megulai and not very clearly define , 
toceahlc in some individuals ; 1st segment w,th a few mmut 

f > TteSl one witfi foe to six stout spinose Hairs; len^ , mclus.ve o 
kits, the ^ j,{ ] 5 g 3 (fig, 3 c) 

bv^rtremely nSte tubercular projections, each furnished with a 
represented by i . these structures measure about one-thitd 

minute spme— the rudimen > defined. Anal lobes 

the total length of the st^a a. ^ shortest; beneath each is a 

^ .pi.™ StlgMiO. 

orifice with a senes of circular F nroasionally there is a great indentatiou 

of the margin m this region (. d 

the food-plant) ; stigmatic ^ ^ relatively stout hairs, 

„d i» .nlki. tl» . • "1* i. 

tubercles,” as seen on the dorsum of t _ In 

section, show that the ends ate comp ^ smaller 

addition to the large compound pores ( g, ) individuals and they are 

ones, hut their number and arrangeinen trumpet-shaped in some 

moreover asymmetrical. Stigmata fng. . Jl trifoliate fiange and 

indlvld...!. in others, especially when seen m prohle. 


a central spheroid process. 

Length, 2'5-3 mm. ; width, 2-3'2 mm. 
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Female^ second sfoge. Elongate ovate. Antennae similar to those of the adult 
but shorter. Cribriform plates in two examples ananged as follows ~ ; they 

are all approximately of the same size as the smallest in the adult. Marginal spines 
like those of the adult, but much more widely separated. Anal lobes elongate, apex 
with one very long hair and two to three much shorter ones. Anal ring of (?) eight 
hairs. No trace of rudimentary, legs. 



rig. 3. Akermes arideTSoni, Newst., sp. n., $ ; a, adult $ ; 
b, antenna ; c, rudimentary leg ; d, stigmatio and marginal spines ; 
e, compound pore ; f, stigmata. 

Larva. Antennae of six segments ; 3rd the loi^est. Margin of body with long 
equidistant hairs. Stigmatic spines three, the central one of great length, the 
laterals minute. Anal lobes conspicuous, each with an immense seta, and one or 
two small ones. Anal ring with six hairs, (iribriform plates absent. 

British East Airica: Kabete, on orange leaves (heavy infestation), i.l914 
(T. J. Anderson). 

One has experienced no little difficulty in assigning this remarkable Coccid to its 
proper generic position ; but as it fits best into Cockerell’s genua Akermes* I have 
placed it there provisionally. In some respects it agrees with Eemilecanium, N ewst. ,t 
but in this the anal cleft is obsolete and the compound pores are present in all stages. 


♦Canad. Ent. XXXV, pp. 89-90 (1902). 
t Jour. Econ. Biol. Ill, p. 39, pi. iv (1908). 
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Aktrmet quinqucpori, sp. nov. 

Femk^ (Ml. Flattenftrl an^ ck • n i 

rJ somewhat rounded 

with several short spinose hab at the tin K 

length less than half the width of the stiamat** /"^Tf 

size as the antennae ; coxal sclerite relatilw?' 




Fig. 4. Akermes qui/nquefori, Newst., sp. n., 0 ; a, rudi- 
mentary antenna ; 6, rudimentary leg ; c, stigmatic area ; 
d, anal lobes ; «, large compound pore. 

pecimena. Stigmatic clefts (fig. i, c) deep ; at the base a strongly chitinised sclerite 
gla^ d ^ semicylindrical tube ; from this structure to the stigmata is a thin 
thi\™ of this respiratory organ is unusually large. Margins 

ened and finely but irregularly crenulated; spines exceedingly minute and 
l^^gularly arranged. Anal cleft short, about one-sixth the entire length of the 
^®ct. Anal lobes (fig. 4, d) surrounded by a thickened wall of chitin and beyond 
9* concentric zone of thinner chitin beset with rather small and somewhat circular 
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pores ; lobes very thick, basal outline somewhat hom-shaped and at the angle formed 
by the juncture of the base and outer edge is a well defined tubercular projection. 
Submarginal compound pores (fig. 4, e) very large and presenting an. exceedingly 
minute reticulated surface ; these are arranged as follows : one, the largest, about 
midway between the base of the rostrum and the margin ; one in front of, and 
another between each of the spiracles, making five in all ; these structures are 
possibly analagous to the “ cribriform plates,” but have much finer gratings. Derm 
of both dorsum and venter, thickly set with minute ovate glands, each with a circular 
opening having a well defined chitinous ring. 

Length, 3 ’8-5 mm. 

Larva with well developed legs and antennae. 

British Guiana : Georgetown, on Mimhbium amciaejoliumf 28.xii.13 {G. E. 
Bodkin). 

Mr. Bodkin also adds the following details : “ This Coccid was discovered beneath 
the bark of a tree growing in the Botanic Gardens. It was attended by a small black 
ant which occurs commonly, especially under the bark of trees. The bark could 
be easily removed with a knife. The Coccids were observed to occur in small colonies 
of two to three or three to five together. They were apparently entirely hidden 
from the light. The colour of the adult females, when alive, is dull pink. The 
young larvae are bright pink in colour and extremely active. Ova are produced by 
the female.” (In lilt. 3.i.l4). 


Ucanium hirsutum, sp. nov. 

Female, adult. Short ovate, rarely sub-circular ; integument thin ; colour in 
alcohol dusky yellowish-white to ochraceous buff, margin usually distinctly darker. 
Integument of the dorsum clothed with long spinose hairs and thickly studded with 
glands (fig. 5, a), the central orifice of the latter surrounded by several somewhat 
irregular lobate processes. Antennae (fig. 5, h) rather short and stout, of seven or 
eight segments, usually eight, of which the third is,the longest. L^s stout ; tarsus 
(fig. 5, c) much shorter than the tibia; claws short and very broad proximally; 
upper digitul^ long and rather stout, distal extremity distinctly dilated and flat- 
tened ; lower digitules unusually broad and fiat. Stigmatic cleft (fig. 5, d) well 
defined and much wider proximally than distally ; spines short, seven to nine in 
number, three or more being much stouter tl||in the rest, but not all arranged in the 
same plane. Marginal bairs numejous and similar to those on the dorsum, into 
which they merge imperceptibly ; close up to the bases of many of these are two 
distinct pores (fig. 5, «). In the young adult females the margin (fig. 5,/) is also 
thickly set with short stout sjyinest but these organs are so easily deciduous in the old 
adults that they are rarely present. Anal lobes (fig. 5, e) with the base as long as 
the outer edge ; apex with an unusually long hair. Hairs of the anal ring extremely 
short, being scarcely as long as the lobes. 

Length, 3-4 mm. 

East Africa ; food-plant not stated. (Ex coll. Berlin Zoological Museum, 1912). 
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dorsmSerS^Mram * «' •'“''mg the 
chatactera in L. hkmtum being the salient 

and unusual shape of the diaitules of the^tL' st'g“at'c clefts, the curious 

hails at the margin. ® innumerable small spines and 



Lecanium |)seudotessellatum, sp. nov. 

FcwiflZe, uduU, Very broadly. ovate or sub-circular; margin broadly flattened ; 
dorsum low convex. Median and sub-median carinae interrupted by lateral, radial 
carinae ; the last-named very clearly defined and equidistant at the margins. The 
somewhat rectangular spaces enclosed by the carinae, in old examples, with a rela- 
tively deep and large depression, giving the dorsum a more or less tessellated appear- 
^ce. Small detached patches of glassy secretion in the hollows of the dorsum ’and 
margin. Colour variable ; pale castaneous, with a clearly defined darker maigin 
and irregular blackish markings in the centre of the dorsum, or dull castaneous 
^th a darker margin ; young adults are much paler. Antennae (fig. 6, u) robust, 
of seven segments ; the 3rd very slightly longer than the 2nd ; 6th with a rather 
stout spine; formula: 3, 2, (5,6), (4,7), 1: Legs unusually large ; tibia and tarsus 
(flg‘ 6, b) together equalling the length of the antennae; tarsus slightly thicker 
than the tibia ; lower digitules very robust. Anal cleft slightly less than one-fifth 
the length of the body. Anal lobes (fig. 6, c) somewhat diamond-shaped ; base 


♦Canad. Ent. XXX, p. 244 (1898). 
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relatively straight’ and longer than the outer edge ; a series of submarginal hairs, 
usually five, on. the inner edge ; tips with two or three similar hairs ; ventral 
' scleiites conspicuous, Anal ring with six very stout hairs, and on either side’a single, 
■ very long hair. Dorsal glands with circular pores extending in a relatively broad 
band between the anal lobes and the rostrum, and continuous along the outer edge 
of the lobes. Stigmatic clefts (fig. 6, d) invaginated and asymmetrical, Jthe three 
spines pushed to the lower side of the enclosed space. Derm glands at the margin 
irregularly ovate, and arranged more or less in radial bands. Venkr ^€ith a hoad^ 



continumSi suhmrgivd zone of tubular glands. Marginal hairs very long and 
generally markedly curved somewhat like a fish-hook. Old examples completely 
covered with a dense soot-like fungus. 

Length, averaging, 3'7 mm. 

Male. Head, thoracic sclerites and costa of wings, pale castaneous ; apodeme 
piceous ; abdomen and legs pale brick-red. 

Male pu'patium. Glassy ; relatively very broadly ovate ; divided into three 
bilateral, one cephalic and two median plates, the inner edges of the ridge dividing 
the median from the lateral plates finely but distinctly crenulated. 

Length, 2‘2-2‘3mm; width, l*5-l’6mm. 

Trinidad; Aripo Savana, on Chrysobalanus peUocarjm, Mey., ii. 1915 (If. 
FreemaHy per F. W. Urich). 
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Lecanium wanli, sp. mv. 

Fm<ikj adnlt. Irregularly ovate, somewhat pyriform or more or less deltoid ; 
flat and thin or very low convex. Dorsum wrinkled ; sides coarsely punctate, and 
with fine, widely separated, radial ridges. Derm with radial bands of pigment, 
most pronounced in the abdominal region. Gland pores relatively large, ovate or 
circular, and so arrai^ed that they form collectively a large polygonal reticulated 
pattern ; they are most conspicuous in the dorsum, but can also be traced, chiefly 
between the pigment bands, almost to the margin. Marginal spines (fig. 7, a) placed 



closely together, short, deeply divided and frayed; palmate forms also occur at 
rare intervals, Stigmatic spines (fig. 7, &) three, the laterals sma an ^nica, 
as in certain species of Cerofhstes. Anal lobes (fig. 7, c) strongly 

the proximal V Ana! ring of six hairs. Anal cleft about one-thiid the len^h 

of the body. Antennae (fig. 7, d) of eight segments ; 2nd, 5th and 8th each mth a 
very long hair ; the formula varies slightly, but the 2nd, 3rd and 8th are much the 
longest. Legs well developed. 

Length, 3-3-6 mm; width, 2-2-8 mm; length of anal cleft in large specimens, 

1’3 mm. 
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Fenuik, secord stage. Exceedingly thin and paper-lihe. Colour dusky white or 
pale greyish-huff. Form generally ovate. Antennae of six segments, 3rd and 6th 
much the longest. Legs robust. Marginal spines as in adult. 

Male, second stage. Ovate. Antennae relatively longer than those of the pre- 
ceding stage, of siX’ segments ; 3rd much the longest, and decidedly longer than the 
6th. MarginaLspines and anal lobes similar to those of the female. Second and 
third pairs of legs (fig. 7, e) more thantwice the krigth of the first pair (fig. 7,/). 

Larva. Marginal hairs stout and curved, the tips almost reaching the bases of 
the succeeding hairs ; 2nd and 3rd pairs of legs (fig. 7, g) with an exceedingly long 
hair towards the^tip of the femora, being slightly longer than the tibio-tar^l seg- 
ments together. 

British Guiana : Botanic Gardens, Georgetown, on leaves of Malacca Apple, 
28.vii.15 (R. Ward). 

A very large percentage of the Coccids were infested by a fungus. 

Uciulium aMjuale, sp. nov. 

Female, adult. Dull olivaceous brown, brownish-black, or 
shining, as if coated with partly absorbed varnish. Form ovate, slightly elongate- 
ovate, or subpyriform. Dorsum with a median interrupted keel and somewhat 



irregular, faint, transverse ridges. Antenna (fig. 8, a) of six s^ments, the Srd often 
with an imperfect central division, as long as or slightly longer than the three suc- 
ceeding ones. First pair of l^s (fig. 8, b) with the ti|)io-tar8al articulation 
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apparently complete, but usually faintly indicated ; tarsi with a marked indentation 
2nd and 3rd pair of legs ; (fig. 8, c) with the tibio-tarsal articulation imperfect, and 
usually indicated by a thinning of the chitin on the lower half only. Anal lobes 
relatively large (fig. 8, d), with the basal edge much longer than the outer ; the tips, 
externally, show three spine attachments ; ventral sclerite with one proximal and 
two distal, long, spinose hairs. Anal ring of six hairs. Anal cleft fused, excepting 
a small portion towards the margin ; length a little less than one-fourth the length 
of the body. Derm cells with minute clear pores, very thinly scattered over the 
whole of the dorsum. There are two long post-anal hairs, and immediately in ad- 
vance of them, a very scattered group of pores (fig. 8, e) ; but these entirely dis- 
appear in very old examples. Marginal spines simple, slender, and curved. Stigmatic 
spines three, central one much, the longest, Stigmatic clefts faintly indicated. 
Length, V7-2 mm. 

Femak, second sta^e. Ovate. Antennae resembling those of the adult; but 
the 4th and 6th segments are sometimes fused, so that in such instances only five 
segments exist; one example possesses both forms of antennae. Tibio-tarsal 
articulation in legs ii. and iii. usually a little more pronounced than in the adult. 
Anal ring with eight hairs, two smaller than the rest Post-anal pores (fig. 8, e) 
extending midway between the anal lobes and the rostrum ; there are from 18-20 
of these, varying in shape and sue and some of them coalescing. A few short spinose 
hairs scattered thinly over the whole of the dorsum. Stigmatic. spines three, the 
median one of great length. Stigmatic clefts faintly indicated. Anal cleft, appar- 
ently fused, 

Male piprium. Glassy in texture, relatively broad, divided into nine plates : 
one cephalic, three bilateral, two dorsal. 

Length r2-L3 mm. ; width, 0*75 mm. ; thus, compared with the size of the adult 
females, the puparia are, relatively speaking, exceptionally large. 

British Guiana: Sea shore, East Coast, on “Coupida"’ (Avicennia nitida)^ 
30.V.15 [G. E. Bodkin), 

This is apparently a viviparous species, as embryo larvae were found in two of 
he examples. Distinguished b}^ its unusually small size, and the fusing of the 
;ibio-tarsal segments in legs ii. and iii. ; the number of segments to the antennae 
six) is also somewhat unusual. It is clearly distinct from. Cockereirs Lecmmm 
Coccus) mnwHi and L. ruhelluM, My colleague, Mr. E, E. Green, to whom ex- 
amples were sent in the first instance, has asked me to describe thw species. I 
have pleasure in doing so and have adopted the MS. name which he gave it. 


Lecanium afiaciao, sp. nov. 

Femk, aduU. Elongate, highly convex on small twigs ; low convex on the larger 
branches and sometimes irregularly keeled along the me^an line , often shrivelling 
considerably after death. Colour bright ochraceous, reddish bufl, or dull castaneous, 
lately with a faint pigmented reticulation ; eyes black, Antennae (fig. 9, a) usually 
of eight segments ; immediately below the articulation of the 4th and 5th segmMfei 
is an extremely long outstanding bristle'; a rather long slendex spine arising from 
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each of the 6th, 7th and 8th segments ; 8th with several loi^ stiff bristles ; formula : 
(3,4), (8,2), 1, (6,7), 5 ; examples with seven segments (fig. 9, b) are exceptional, 
and in such instances there is a partial articulation in the region ot the outstanding 
bristle on the fourth segment. L^s : tarsi usually with a well defined, dorsal con- 
striction towards the distal extremity, from which arises a minute hair ; tarsal 
digitules very long, stout, and slightly dilated j those of the claw stout and strongly 
dilated ; claw short and stout. Stigmatic clefts (fig. 9, c) faintly indicated ; spines 
three, the central one a little more than twice the length of the laterals, stout, 
pointed, and strongly curved. Marginal spines (fig. 9, c) comparatively stout, curved 
and divided or frayed disfelly. And lobes (fig. 9, d) approximately triangular, 
inner edge longest, apices bluntly pointed ; a well developed chitinous paraphysis 



or sclerite beneath each lobe furnished with two stout bristles ; ventral eversile 
sac with four stout hairs ; anal ring with six hairs. Derm with thinly scattered, 
small, oval, and also a few large translucent cells. 

Length of dried examples, 3'5-5‘2 mm. 

Male pwpanwm. Glassy, normal in form ; but the number of plates into which 
it is divided not ascertainable from the rather poor material at hand. 

British East Africa : Nairobi, on Acacia mekmxyhn and AMzzk mhmm, 
1 1914 (T. J. Anderson). 

This Coccid had been preyed upon by the larvae of a Lepidopterous insect, whose 
compound cocoon was covered with dead females. 
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especially in the younger forms, with a series of black markinga, often forming a 
narrow loop-like pattern ; these markings are however rarely present in very old 
examples. Form oblong oval, but the outline is often irr^ar; narrowed in 
front and moderately convex, but the margins broadly flattened, especially the 
cephalic portion. Antennae (fig. 11, a) of eight segments, rarely of seven ; formula 
of the former: 3 (2, 1, 5, 8) 1 (6, 7) ; there is a very long hair on the 2nd and 5th 
segments, and several shorter ones oh the 8th, 6th and 7th, each with a distinctly 
stouter hair. Legs normal, though the anterior tarsi sometimes exhibit a faint, 
dorsal constriction. Anal lobes (fig. 11, c) attenuated distally, inner margin 
longest ; apices with a few fine short hairs. Anal cleft slightly less than one-third 
the length of the body. Stigmatic cleft (fig. 11, b) very slight, sometimes scarcely 



Pig. 11. Lecanium a/ncowww, Newst., ? ; a, antenna ; &, marginal and 
stigmatic spines ; £, anal lobes. 


visible ; spines three in number, rather small, the central one being about three times 
the length of the laterals. Ma^inal spines (fig. 11, h) small, generally slightly 
curved and faintlj?' fringed distally. There are three to four hairs of varying length 
near the attachment of each of the antennae, and usually four rather longer and 
stouter ones just in advance of the anal lobes. Derm cells oval and markedly 
distinct in stained preparations, but scarcely visible in unstained specimens. 

Uganda: Chagwe, on coffee, 12.xi.l2 (C. C. 

This insect is specifically identical with the examples recorded by me in this Bul- 
letin (Ic.) as Lecanium viridei Green. At the time I called attention to the fact 
that the specimens submitted by Mr Gowdey differed from typical L, viridc in 
having the derm cells placed more closely together, and that there was an entire 
absence of circular wax-glands surrounding the genital orifice. I now find that 
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tom. cojam, Newst, sp. n., $;«,«, antennae; 

0, stigmatic spines ; c, marginal spines ; d, anal lobes. 

resembling dried oU-colour, and is firmly attached to the integument* The remain- 
ing portion of the dorsum is of a bright yellowish-buff ; eyes and submarginal sland- 
K ; Yoimg Bdulte are pale, translucent yellow. Young parasitised examples 
witn the whole of the central area of the dorsum intense shining black. After trati 
inent with KOH the integument is thin and transparent. Antennae (fig. 12 o) of 
seven segments; 6th and 7th with two long slender spinose hairs; formula (one 
sample) : 3. (2, 4, 6, 6, 7) 1. The antenna on the opposite side is slightly malformed. 


• This may be an artifact produced by foreign matter. 


( 0357 ) 
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Koatral filameats very short. Legs well developed and the tibio* tarsal articulations 
very clearly defined; coxae with three very long, distal hairs. Dorsal pores very 
^11, somewhat circular and very widely separated. Stigmatdc spines (fig. 12, h) 
three, the central one very long, broad and curved ; the laterals somewhat bulbous 
at the base, attenuated and finely pointed; clefts shallow. Marginal spines (fig. 12, c) 
very long, being equal in length to the' 4th segment of the antennae ; they are dilated 
and frayed or divided at the tips. Anal lobes (fig. 12, d) with the base and outer 
edge about equal in length ; inner mai^n longest ; a very large spine attachment 
on the dorsal surface, weU within the distal angle ; ventrally (fig. 1%, d) there is a 
nanowly elongated patch of chitin which presents a finely reticulated pattern; 
spmes and sclerite as shown in the illustration ; the relative position of these may, 
however, vary according to the pressure of the covering glass. Anal cleft four times 
as long as the anal lobes. 

Length, 4-2 mm. ; width, 2'2 mm. 

S. NiGERif : on pigeon-pea, 19.xii.l3‘ (Dr. W. A. La'nd)orn). 

The description of the old adult female is based upon a single example. One 
young adult and several second stage females were also collected by Dr. Lamborn, 
but all of these had been attacked by Chalcidids. 

This insect belongs to the I. longukm group, but seems to be quite distinct and 
hitherto undescribed. 

Lecanium hesperidutn (Linn,) (Plate vi, figs. M). 

The colony from which I secured examples of the male puparia of this species, 
described by me* in the year 1902, was subsequently kept under observation until 
November 1904, when I was fortunate in securing perfect males— the first authentic 
examples obtained in any country, so far as I can trace, ^ce Douche’s discovery 
in or about the year 1867. As his description, quoted by both Boisduvalf and 
SignoretJ under the synonym If. huriy Boisd., is of the vaguest possible kind, I give 
the following details and append figures of this cosmopolitan p^t which I trust 
may prove, of interest. 

Mak (PL vi, fig. 1.). Wings ample and faintly iridescent ; costal nervure bright 
rose-pink. Body dull crimson or b^t pale castaneous; thoracic plat-es and 
apodeme slightly darker. Legs and antennae paler than the body ; hairs glistening 
white ; eyes and ocelli black.. Antennae (PI. vi, fig. 2) very hairy, of ten segments ; 
4th and 7th longest ; apical s^ment with five long and faintly clubbed hairs. 
Upper surface of head and genae hairy. Legs hairy ; digitules normal. Abdomen 
hairy ventrally ; anal segment (PL vi, fig. 3, 3 a) with a pair of long white filaments, a 
pair of relatively long slender hairy tubercles and also a pair of large protruding 
gland-like processes. Each of the white filaments is supported by a pair of bristles 
one long the mother relatively short. Stylus (PL vi, fig. 3) somewhat bluntly 
pointed. 

Length, 1*75 mm. 

Mak pupmum (PL vi, fig, 4). This has already been described (Lc.). 

♦ Coccidae Brit. ii. p. 83. 

fEesai. p. 230 (1873). 

JEnt. Hurt., p. 340(1867). 
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Pup (PI. VI, fig. 6). At first pale reddisfi-oohreous, later bright reddish-ochraceoas 
Thorax darkemag with age. Eyes purple-brow or dark red-brown 


UcaniHm (Saissetia) hurae, sp. nov. 

Pemk, adult. Dried examples very irregular in shape, but the general outline 
18 somewhat hemispherical; mtegument coarsely folded and indented; manrin 
coarsely punctate; surface glaWous. Colour pale dull brown to dull castaneous, 
with irregular black spots, which are generally more numerous at the sides, more 



Specially so in very old examples. After maceration in KOH tlie outline of the body 
is very broadly ovate with the ends almost equally rounded. Antennae {fig. 13, a) 
of eight segments, with a very long hair on the 3xd and 5th and a long slender spine 
(C357) 02 
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oa the 6di and 7th ; termmal hairs short and stout. L^s strong, normal ; tarsus 
<rf Isfc pair nearly as long as the tibia ; two hairs oa the trochanter. Stigmatic 
clefts faintly indicated ; spines in a compact dense group consisting of from ten 
to twelve, all of them much stouter and longer than the marginal spines, the inner^ 
most ones largest of all and flattened. Marginal spines ^ple, short and pointed, 
very widely separated, excepting at the distel margin, where five to six are placed 
much more closely together ; within the mai^ is a series of smaller spines, somewhat 
irregularly disposed ; the chitinous disks upon wMch these hairs are seated are as 
large as the marginal ones ; similar minute spines are thinly scattered over the 
whole of the dorsum. Derm cells (fig. 13, b) very minute, with a central pore, and 
in old, well stained examples these give the integument a speckled appearance ; 
they are most numerous in the region of the anal lobes ; in youi^er examples these 
appear as minute pores. Anal lobes (fig. c) thick, obtuse and broadly rounded 
distally ; dorsal surface with several widely separated hairs. Anal cleft very short. 
Anal ring witL ten hairs; retractile tube with not less than eight hairs; ten or 
more may be present. 

Length, 6*5-5* 1 mm. ; height, 2* 1-3*2 mm. (dried examples). 

Femaky second stage. Much more elongate than the adult. Integument, when 
dry, deeply wrinkled ; colour dusky buff, generally with conspicuous black spots. 
Antennae of seven segments. First pair of legs scarcely longer than the antennae ; 
tarsi with a clearly defined constriction dorsally. Marginal spines as in adult. 
Stigmatic cleft (fig. 13, d) small ; spines very like those in the adult, hut seem to 
be fewer in number and not so closely packed together. Anal lobes not differing 
markedly from those of the adult. 

Larva. Stigmatic spine long, stout and curved, marginal hairs simple and nearly 
as long as the corresponding spines in the adult female. Hair of the anal lobes 
about equal in length to the legs. 

British Gitiana : Berbice, on Hura crepitans^ 27.xi,13 {G. E. Bodkin). 

Lecanium (Saissetia) panimile, sp. nov. 

Femk, aduU. Not differing appreciably in its external form, colour, and density 
of chitin from Lecanium (Saissetia) oleae (Bernard), but in two examples the dorsum 
was covered with a fine dusky-white, mealy secretion. The median longitudinal 
and two transverse ridges, forming roughly the letter H, well marked in two specimens, 
but absent in another. Anal cleft completely fused. Anal lobes attenuated, outer 
angle broadly rounded, inner edge much the longest ; apex bluntly pointed, with 
one or two short spines. No stigmatic clefts ; spines three, the central one slightly 
more than twice the length of the laterals. Antennae well developed, of eight 
segments. Legs rather slender ; lower digitules very robust, incrassate proximally, 
dilated distally. Derm thickly studded with small, but well-defined, oval and 
translucent cells ; these are much more crowded together at the marginal and also 
larger. 

British East Africa : Nairobi, on peach stems, i.l9U (T. J. Anderson). 

The one salient chamcter by which this Coccid can be distii^uished from Lecanium 
{Saissetia) ofeoe, (Bern.) is the non-reticulated appearance of the derm. In 
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oth^ respects, so far at least as I am able to judge by the scanty material at hand, 
tbe two insects are practically identical. But the derm cells in okae are so strikingly 
difierent that I have no hesitation in erecting a new name for Mr. Anderson's speci- 
mens. Lecanium {Sametia) sylmtrii, Leonard!,* bears some resemblance to j>ersimile, 
but is clearly distinct. 

Ucanium (Saiisetia) subhemisphaericum, sp. nov. 

Femiki aduU, Not differing from Lecanium hemisphaericum, Targ., in its general 
form and colour. Dermal pores mores or less circular, exceedingly few in number, f 
irregularly scattered and extending almost to the margin ; the latter with short-, 
closely set pigment bands. Stigmatic clefts minute ; spines three, the laterals short 
and stout ; middle one also very stout and rather suddenly pointed. Marginal spines 
all broken away. Anal cleft united. Anal lobes more or less triangular, inner edge 
slightly the longest. Antennde (fig. U) of seven segments, the 3rd, 4th and 7th 
much the longest ; the last three each with a long spine, that on the terainal segment 
being markedly the stoutest ; formula : 3, 7, 4, 2, 1 (5, 6), or (3, 7) 4, 2, 1, (5, 6). 
Legs slender but well developed ; lower digitules stout. 

Length, r9-2‘9 mm, 

Uganda : Naguriga, Chagwe, on coffee, 27.ii.13 {C. C, Gowdey). Gold Coast : 
Aburi, on coffee, 27.xiU5 (W. E. Patkrson). 



Fig. U. Lecanium suhhemisphaermmt Newst., sp. n. ; 
antenna of ?. 

The affinities of this species are somewhat doubtful, but judging by the dermal 
characters alone, it fits best in the sub-genus Cocm in Femald’s classification. 
But as it bears such a close resemblance to Lmnium (Soisssiw) kmispJmrKum, 
I feel that it is best placed in this section for the time being. Easily determined 
by the somewhat unusual form of the antennae and the sparsity of the derm g n s. 


ucanium (Saiswtia) tignatum, sp. nov. 

female, adult. Broadly ovate, sometimes attenuated m front I flat and Wy 
rugose, but slightly glossy. Dorsum generally with a well marked i-shaped ndg^ 
ZtensversTbai of wMch is longer than the stem. C*- vary^ from 
casfcineous to dark piceoiis ; the pale forms sometimes with a relatively broad dark 
marginal zone, the dark forms often with a paler marpn 
of smn segments, of which the 4th is the longest ; but this segment oto ta n 
partial, orTsome instances even a complete,, subdivision just below tk M 
Ltiiction ; 7th segment somewhat variable m len^h, but 
than the pteeeeding one. Legs with the tibio-tarsal artic ulation (fig. 15, g) more or 

counts were made 

in eight different parts of the derm . 3, 0, 0, , , ? » 
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less central ; d^itides long, tne lower pair robust. Anal cleft fused and three 
times as long as tiie anal lobes ; the latter (fig. 15, 6) somewhat pointed, the outer 
edge much longer than the base. Stignaatic clefts obsolete) spines (fig. 15, c) three, 
the laterals very short and faintly bulbous. Marginal spines (fig, 15, d) small ; 
some ate slightly dilated and irregularly divided distally ; others, especially in the 
cephalic and anal regions, are more or less palmate (fig. 15, e, /). Derm with a 
pronounced tessellation of irregularly polygonal cells, the central spots varying in 
size from a minute speck to a large oval one nearly fillmg the cell area. 

' Length, 3‘5-4'5 mm. ; width, 2 ■5-3-4 mm. 



Fig. 15. Lecanium si^Tiatumy Newst., sp. n., $ ; 
a, antenna; 6, anal lobes; c, (2, stigmatic and marginal 
spines ; 6, /, other forms of marginal spines ; g, leg. 


Femakf second stage. Elongate and flat. Colour translucent yellow to dull bufi. 
Parasitised examples with a central elongated, polished, black swelling. Structural 
details similar to those of the adult, but many of the marginal spines (fig. 15,/) are 
markedly palmate. 

Dpaeda : Entebbe, on guava, 4.m.l4 (0, C. Gowdey). 

Veiy l^e the ’flat forms of Lecanium {Saissfitia) nigrum (Nietn). But the 
L-shaped ridge, the form of the antennae and the marginal spines are dissimilar 
and distinct. 

Uctnium (aaissetia) scutahimi sp. no^ 

Fetnahi aduU, Generally more or less hemispherical ; shining, rich, 
<^astaneou8, often with obscure darker markings ; small detached particles of glassy 
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aecietion sometimes present in examples under cover of the ants “ tents.” When 
overcrowded the form is insular, and the anal lobes are so arranged that thev 
appear to be placed near the middle of the back, as in StidococcuSi but tins is largely 
an artifact produced by the tilting of the p<Mteriot margin or by the pressure of an 
adjacent female. Aniem^'ie (fig. 16, a) and legs sub-rudimentaiy ; the former not 
quite so long as the anal lobes, composed of six segments, the articulations bang very 
clearly defined. Anal cleft partly fused. Anal lobes (fig. 16, 6) very thick, rounded, 
and somewhat crescentic in outline, the pair together resembling the stumpy “ jaws ” 



Fig. 16, Lpxamttui smtaim, Newst., sp. n., $ ; 
a, antenna ; b, anal lobes ; c, gland pores ; 
d, leg ; e, stigmatie and marginal spines ; 

/, antenna of larva. 

of a pincers. Derm densely chitimsed, and crowded with cells (fig. 16, c), which are 
insularly ovate or elliptical, having a more or less concentric ring of darker chitin 
and a central, subcentral or submarginal pore. Between the cells, in places, is a taint 
line which, when well defined, gives a polygonal reticulation. 

Length, averaging 2 ‘4 mm. 

Femakf second stage. Covered with a vesictiht and opaque ghssg lest, which is 
easily deciduous. Form short, ovate, fiat ; dorsum with a median ridge, from which 
radiate irregular rugose ridges. Antennae and l^ as in the adult, the legs (fig. Ifij d) 
of about the same length as the antennae, all the segments clearly defined j tarsus 
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either eqiuil to or a little longer than the tibia. Marginal spines (fig. 16, e) 
dender and hair-like ; stigmatic clefts scarcely indicated ; their spines (%. 16, e) 
tbreC) small ; the central spine about twice the length the laterals. Anal cleft 
not fused, about one-fourth the length of the body. Anal lobes sinular to those of the 
adult. 

Length, 1‘3-1’5 mm. 

Larva. Normal in shapb. Antennae (fig. 16,/) slender, about one and a half times 
as long again as those of the adult and second stage female ; terminal segment in- 
crassate and with the apical hair nearly half the length of the antenna ; 4th, 5th and 
6th with a slender spine. Marginal and stigmatic spines similar to those in the 
succeeding stage. Rostral filaments nearly three times the length of the body. 
Apical setae on the anal lobes about the same length as the body, 

Male fn^parium. Elongate ovate, glassy, white, and vesicular, but not divided inlo 
plates as is usual in the genus. 

Length, 1 ’3 mm. ; width, 0’8 mm. 

British Guiana: Botanic Gardens, Georgetown, on “Cannon Ball Tree” 
(Mimuso^ globosa), 12.iii.l4 {G. E. Bodhin). 

“ The colonies of the female Coccids were attended by a small black ant which had 
constructed the rough covering over them ” (G. E. B.). 

Lecanium (Salswtia) subpatellifornw, sp, nov. 

Femtki adult. Varying from broadly to narrowly ovate, centre generally highly 
gibbose ; surface rather roughened or slightly rugose, often with widely separated 
patches of secretion, especially at the sides ; dorsum (gibbosity) often shining. Derm 



Fig. 17, Lecanium 'Newst., sp. n., ? : a, derm cells ; 

b, maiginal spines ; c, antennae. 


cells (fig. 17, a) of the median and sub-median areas small, ovate and widely sq^ated, 
those near the margm much larger. Marginal spines (fig. 17, 6) of two kinds: 
(1) long and rather stout, dilated and divided oabo^ udes ; (2) similaE spines, but only 
nbout half the length of the long ones. Stiigmatic olefts practicaUy obscdete ; 
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S %'r.S sn™ • “‘s’ “• p^-.' 

forms present in one 0) Wg well Hev I ^ ^ segments (both 

GoLBtoAST : Aburi, food-plant not stated (IP. H. Patterson). 

Young females are flattish and very likelarge examples of A. 

iteanium (Saissttia) subhirsMtum, sp. n 

nanreL«;r;- — and 

cleftformingamoreorlsrdtS^^^^ ^ 

Integument" tt I” 1 , ” P™”'"'®’'*’ “‘I *« « wW KwrW 

Integument matted ” with the dorsum often slightly polished or 



entirely glabrous and shining. Colour generally dark castaneous, with minute, pale, 
obscure freckles, which are often more conspicuous in the marginal areas. Immature 
examples are dusky ochraceous with obscure blackish markings ; on drying, these 
generally lose their form and become shrivelled or wrinkled. After maceration in 
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KOH the general outline of the insect is approximately ovate (fig. 18, a) but almost 
invariably asymmetrical. Antennae (fig. 18, 6) of. eight segments, rarely of seven ; 
in the former there is a very long hair on the 2nd, and the terminal hairs on the 8th 
are all very short ; 3rd s^ment sometimes with a very faint sub-divisiom Legs 
well developed and somewhat robust ; tarsal digitules stout and family knobbed ; 
lower digitules markedly incrassate proximally, distally very broadly spathuliform. 
Stigmatic clefts obsolete ; stigmatic spines (fig. 18, c) three, stout and pointed, central 
one generally more than twice the length of the laterals, but in some instances one of 
the latter may be nearly as long as the median. Marginal spines (fig. 18, c) reduced 
to long, fine, flagellate hairs ; these are arranged in an irregular series two or three 
deep, and immediately within them an irregular row of small hairs. The anal cleft 
appears slightly fused in some examples, but it generally separates quite readily. 
Anal lobes (fig. 18, d) subcentral- and exceptionally large; length equal to that of 
antennae ; base bluntly pointed, apex very broadly rounded, so that together they 
are broadly pyriform in outline ; a long stout hair is pr^ent near the centre of the inner 
margin ; there is also a group of from four to six much smaller hairs towards the outer 
rounded portion, and two to three minute ones near the inner angles. Anal ring of 
(?) eight hairs ; there is a bilateral group of four long hairs on the retractile tube, and 
a similar pair of hairs near to the somewhat ill-defined- chitinous sclerite. Derm 
(fig. 18, e) sparsely hirsute {some of the hairs having divided tip) and packed with well- 
defined but somewhat irregular translucent cells, the majority of which are roughly 
oval in shape,' the dividing lines between them presenting a polygonal tessellation. 

Length, 2*3-2*3 mm. ; width, l‘8-2‘5 mm. 

Female, young aduU. Differs from the old adult $ only m having the derm cells less 
pronounced. 

Larva, Margin with a series of long stout hairs, which are widely separated, except- 
ing those on the frons. which are placed much more clceely together. Stigmatic 
spines three, the latemls exceedingly minute, the central one of great length, being 
slightly longer than the marginal hairs. 

Gold Coast : Odumasi, on Blighm sapida, ni 1906 ; “ very abundant, especially 
on the smaller branches. Attended freely by small red ants ” (Dr. Slater Jackson ) ; 
Aburi, on Tabernaemntana, LarMphia, Oroxylon and Garcinia (F. H. Patterson). 

The colony on Taberimerrmtam is remarkable for the highly polished surface of 
the integument ; this characteristic is present also in a few of the individuals collected 
from the other food-plants both by Jackson and Patterson respectively, but to a much 
less marked degree. The glandular character of the derm, the large size of the anal 
lobes and the deep transverse depression in the dorsum, apart from the setose character 
of the derm, are the salient characteristics of this Coccid It is near L, catori, Green 
(Bull. Ent. Kes., vi., p. 43), but differs from this species by the hirsute character of the 
derm, the larger number and irregular arrangement of the marginal hairs, and also in 
'having a free abdominal cleft ; in L. catmi the last-named is fused. 

Lttanium s^erunti sp. nov. 

Fenmk, aduU, Short ovate and flat ; generally slightly narrowed in front, rarely 
more or less deltoid. Bright buff to smoky brown in colour when dried. Antennae 
(fig. 19, o) of seven segments ; 3rd very sligttly longer than the 4th, the latter with a 
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large clear space in the Chitin, in the region of the long outstanding hair ; all the 
articulations broad. Legs normal. Anal lobes (fig, 19, 6) conjointly pyriform in 
outline, narrowest proxim^lly. Anal cleft twice the length of the lobes. Derm 
glands (fig. 19, ‘.c) relatively large, irregularly and narrowly ovate. Marginal spines 
(fig. 19, d) more or less alternately very long and short, all divided distally and a few 
somewhat palmate ; the longest are of exceptional length and markedly conspicuous. 
At the angles of the anal cleft are three to fom*, usually three, very long bristles, the 
longest of which is equal in length to the anal cleft. Stigmatic clefts obsolete ; spines 
three, the central one exceptionallv long. 

Length, r5-2‘2mm. 

Female, second sfoge. Antennae of six segments, the 3rd the longest. Stigmatic 
clefts and spines as in the adult ; marginal spines also similar, but much more widely 
separated. 



Fig, 19, Lecanhm seiigenm, News!., sp. ii., 0- a, antenna ; 
1), anal lobes ; d, d, d, marginal spines. 


Uganda : Nagunga, on guava, 1$ . Lx . 15 (C. G. Gowdey). 

A very small species, belonging apparently to the kesperidum group, but markedly 
distinct and easily detennined by the group of bristles at the angles of the anal cleft, 
the relatively large marginal spines and the form of the anal lobes. Some of the 
females contained embryo larvae. 

Ucanium (Euealymnatus) chelonioides, sp. nov. 

Female, adiiK Form flat ; very broadly ovate or narrowly so, and more or less 
asymmetricaL Completely covered with a thin, glassy test, which is divided into 
distinct, easily separable plates, corresponding exactly with the plates in the integu- 
ment of the dorsum (fig. 20, a) ; margin of each plate with a strongly defined, narrow 
fidge ; the flat interior generally with very faint radial and concentric striae. Colour 
of dried specimens varying from pale to rich dark castaneous, margins paler. Young 
adults are dusky amber brown.- Dorsum, after maceration in KOH, divided into large 
plates (fig. 20, a) forming a more or less regular marqueterie pattern ; there are three 
rows of these plates on either side of the m’^an line, but the divisional sutures between 



ROBEBI NEWSTEAD. 


370 


tiie 2nd and 3id oi marginal series are partly incomplete nnd replaced by a senes of 
pores. (>plmkpkte large and n«« d»OT(fai»nait(%; pores exceedingly minute and 
vffly widely separated; a few only on each plate. A submarginal tubercle is present 
in neatly all of the sutures. Antennae (% 20, b) of seven segiuents, of which the 3rd 
is slightly the longest ; the 4th-7th, inclusive, exceptionally long and varying but 
slightly in their relative lengths. Stigmatic clefts (fig. 20, c) small, narrow, but 
clMtiy defined;, spines three to four (usuaUy three), very short and stout, with 
bluntly rounded tips. Marginal spines (fig. 20, c) almost invariably broken away, 
but the few which remained in the preparations are exceedingly mmute. Anal lobes 
(fig. 20, d) obtusely rounded distally. 

Length, 5-6*5 mm. 



Female, sernnd s%c. Very elongate ; cephalic margin slightly J 

posterior margin. Antennae (fig. 20, c) of six segments, the 6* muA th ^ 

Legs rather short, first pair about equal m length to the antenme. Stig P 

tee in number, and very like those in the adult ?, but relatively smaller, and 
laterals slightly curved. Marginal spines exceedingly minute, simple. 

Mdepuforium. Thin, glassy and transparent ; surface finely rugose and divi 
into eight plates ; central plates unusually narrow. Length, 3:mm. • y. 

British Guuna : Botanic Gardens, Georgetown, on ’ 

Esseqmbo River, neat Agatask, onPa<*OTO?«atica, ll.v.,13 (G. E. Badkm). 
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A very interesting and strikingly characteristic species. Closely related to 
L bmnfelmy Hempel ♦ and L. gracik, Hempel,t but distinguishable from both by the 
presence of a well formed test, the arrangement of the dorsal plates and the antennal 
formulae. 

Aspidiotiu eamelliae, Sign. 

Puparium of fetnale. Larval pellicle blackish or piceous ; second pellicle rich 
blown to piceous. Secretionaiy portion of puparium with a free admixture of fibres 
from the food-plant. Ponn as in typical examples. Margmofpygidium(fig.21,o,6) 
with the squamae, especially those beyond the third pair of lobes, varying in a marked 
degree in different individuals and presenting a distorted or malformed appearance ; 




in two instances' the structures were truncate (fig, 21, c) just above the origin of the 
lateral processes, with a single or double ring of chitin at the extremity. In other 
respects the females appear to be quite normal. 

The inconstancy of form and strikingly malformed appearance of the squamae is, I 
think, due to disease, but certainly not to either fungi or insects, as no trace of such 
parasites were found. 

British Guuna : Tuikeyn, on Eryihraspis ghucay 17. ix, 15 (G. E. Bodkin), 

Aspidiotus (Chrysomphalus) dictyospermi, Morgan. 

Uganda ; Entebbe, on rose-shrubs, 20.ii. 13 {G. C. Goivdey), 

The branches submitted were heavily infested by this Coccid ; and about 80 per 
cent, of the colony had been destroyed by a fungus. The parasitised examples had 

* Bevista do Museu Panlista, iv, p. 418, pi, vii, figs. 15, 16. 
t Ibid, p. 419, pi. vii, fig. 1. 
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greyish and very brittle puparia, such examples agreeing very closely with Morgan’s 
description.’’' The healthy females had pale orange-brown puparia and were much 
tougher than those which were parasitised ; these, though paler, are clearly referable 
to the var. arecae, Newst. In the light of this discovery one feels that Morgan’s 
examples may also have been parasitised, and if this were so, my var. ctrecoe must 
sink. It may be interesting to add that the parasitised puparia show no external 
signs of the fungus apart from the colour, and when examined microscopically little 
trace of hyphae could be found ; on the other hand the females showed a very heavv 
infestation. 

Aspidlotus (Chrysomphalus) erythraspidis, sp. nov. 

Female puparium. More or less circular or iiiegularly ovate, moderately convex, 
surface more or less roughened by the fibres of the plant upon which it was fixed. 
Pale brownish buff or greyish buff, sometimes with slightly darker lines of growth. 


0 



Fig. 22. Aspidiotus erythraspidis, Newst,, sp. n. ; 
pygidinmof $. 


Underside blackish, margin similar in colour to the exterior. Pellicles central, sub- 
central or submarginal, black ; the secretionary covering greyish, but usually absent 
from the larval pellicle. Greatest diameter, l’7-2-l mm. 

Male piparium. Dark brown or brownish black, margin paler ; larval pellicle 
black, with a narrow, but sharply defined, concentric ring of white secretion. Shape 
normal. 

Female, aduU. Pyriform, with the pygidium strongly produced and somewhat 
pointed ; thoracic area with a very faint tubercular projection, which almost entirely 
disappears under pressure. Rudimentary antennae with three spines ; one very 

* Ent. Mo; Mag., xxv, p. 352, pi. v, fig. 2 ( 1889). 
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long and curved, the others exceedingly minute. Parastigmatic glands absent. 
Circumgenital glands in four groups ; formulae of five examples - 

9__8 T 6 8 7 8 _7 8 6 

5" “4 4 4 4" ■“4 4" 4 3 4 

In one instance the fifth gi’oup is represented by a single gland. Anal orifice 
immediately below the posterior-lateral groups of circumgenital glands. Above the 
the grouped glands a narrow transverse thickening of the derm, which may be entire 
or divided into three parts a median and two lateral. Margm of pygidium (fig. 22) 
with.three pairs of lobes, all of which are relatively broad ; the third pair the largest ; 
distal margins irregularly and faintly dentate or serrate. Beyond the lobes the 
margin is thickened and projecting, with minute serrations and, usually, six deep 
indentations. In some examples the lobes and serrated projections of the margin are 
so continuous that it is somewhat difficult to determine where the one begins and the 
other ends. The ducts which lead to the spaces between the lobes are fourteen in 
number, of which four are much longer than the rest ; each with a distinct knob- 
like terminal. Squamae, when present, exceedingly minute ; thc.se were traced with 
difficulty, between the lobes, in a few instances only. 

BKrriSH Guiana : Tuikeyn, on Erytkms])is ghim, 17 . k . 15 (G. E. Bodkin). 

Nearly allied to A. smiifomis, CklL, and A. hUoggii, Kii., but differs in the form 
and arrangement of the pygidial appendages, the club-shaped ducts, and the 
circumgenital glands. 

Aspidiotus (Evaspidiotus) flmbriatu$i Mask.,var. capensis, var.n. 

Fmah ddult. Differing from typical Aspidiotus jmhmtus in having much more 
deeply fringed squamae to the margin of the pygidium (fig. 23, a) and fewer 



Fie. 23. Aspidiotus fimhnatus var. capensis, Newst., nov. ; 
a, fringe of pygiSum of 2 ; h antenna of larva. 

circumgenital glands ; the latter are also often arranged in five groups instead of four. 

The following are the formulae of five examples ^ 

n 9 0 

Q^o 55 84 48 


5 5 5 4 

Tjitm. Antennae (fia. 23 , 1 


4 O u * - 

h\ nt five sesments, last segment nearly as long i 


the test and finely ringed. 

South Africa : Port Elizabeth, on Cycads, 


1914 (de Chamoy). 
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AlpMMut (? Oiryiomphahit) manrttiaiiiifi sp. nov. 

Female ‘puparium (fig. 24, a). Subcircular ; auterior extremity very slightly pro- 
duced; posterior extremity strongly uptilted by the ventral pellicle, which is 
markedly thickened and tongue-shaped, but does not project beyond the dorsal 
pellicle ; the thickened portion rests upon a thinner pellicle of seeretionary matter, 
80 that when examined in profile the puparium resembles the partly open bivalve 
shell of a mollusc with the “foot” showing between the valves. Larval pellicle 
subcentral, very prominent, and somewhat hemispherical Colour bright yellowish- 
bufi or reddish-buff, with generally distinct concentric bands of a darker colour. 

Length, 0-8-1 mm. 

Female, aduU (fig. 24, b). Broadly pyriformj free abdominal s^ments tuber- 
culate at the margins, the tubercles finely but sparsely setose and glandular. Frons 
sparsely spinose. Rudimentary antennae with jive hairs, two of which are much 
thicker and longer than the rest and also strongly curved over the tips of the short 



hairs. Anterior stigmata with five to six glands, arranged in line, the innermc^t one 
considerably beyond the proximal end of the stigmata. Pygidium sparsely spinose ; 
lower portion strongly cMtinised, and finely striated vertically ; fringe (fig. 24, c) 
with three pairs of well developed lobes ; between each lobe a pair of tubular-shaped 
squamae, the tips, in well stained specimens, appearing as if obliquely truncated ; 
margin beyond the third lobe with thin, irregular, dentate plates. Anal orifice just 
above the chitiuous portion. No circumgenital glands. 

Length, 0 ’5-0’ 65 mm. 

Male puparium. Larger than that of the female and strongly produced posteriorly ; 
pellicle subcentral and very prominent ; colour as in that of the female, but with no 
zonal bands. 

Length, l-M muL 
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Mak, smvd instar. Elongate, markedly attenuated posteriorly. Pygidium 
nanowed distally ; lobes and tubular squamae as in the adult female. 

MaUt third mtar. Completely enclosed within the pellicle of the second instar, 
nnd filling it with the exception of the pygidial area. Short, stumpy antennal and 
leg“sheaths present. Anal segment of abdomen lobed, each lobe with a pair of stiff 
stout hairs, one of which is as long again as the other ; the two succeeding segments 
have also a pair of short stifi hairs, 

Male. Winged. Legs strongly spinose. Two pairs of large ocelli. 

Larva. Short ovate. Antennae of six segments ; terminal segment as long as 
the three preceding ones, with a long slender lateral spine ; formula : G, 1 (2, 3, 4, 0). 
Between the antennae, dorsally, are two pairs of very long hairs, the longest pair 
two-thirds the length of the body ; behind these axe four much shorter hairs ; marginal 
hairs in pairs, one about one-third the width of the body, the other much shorter. 
Pygidium (fig. 24, d) with two pairs of lobes and a pair of long setae. 

Mauritius : Botanic Gardens, on palm trees, 1915 (de Charnary), 

Chiefly on the upper surface of the leaves, in association with Asterolecanium 
S'pectabih^ sp. nov., but the latter almost exclusively on the under surface of the leaf. 

Green* has described a Coccid under the name Aspidiotus (Chrysomphalus) cistu- 
hides, the female puparium of which is very like that of mauritianus in having the anal 
portion highly tilted. But the female of the latter species is entirely different and 
approaches very closely Furcaspis rufa^ Lindinger,t in the structural characters of the 
fringe of the pygidium, both species possessing the singular truncated tubular squamae. 
F. rufa however possesses three of these structures between the second and third 
pairs of lobes, and also two additional pairs of long spinose hairs just beyond them. 
Moreover Lindinger makes no reference to the singular tilting upwards of the puparium 
in his species. I take it, ther^ore, that this marked characteristic was entirely 
wanting in his specimens. The larval characters of A. mauritianus differ from those 
of F. rufa only in the minute details of the pygidium. 

Aspidiotus pimentae, sp. nov. (Plate vii). 

Female puparium. Central pellicle resting in a well-defined circular pit or depres- 
sion in the bark of the food-plant. Form subcircular, slightly produced posteriorly 
and uptilted by the thick ventral pellicle, which does not extend to the margin behind. 
Dorsal pellicle strongly convex or subconical ; larval pellicle subcentral (in young 
forms it is central), more or less nipple-like, generally nude and bright castaneous or 
piceous ; secretionary portion covered with the grey epidermal layer of the bark ; 
beneath this the pellicle is thick and varies from dark castaneous to dark piceous. 
Ventral pellicle low convex externally, fitting closely into the pit or depression ; 
central area with a thin, circular, whitish pellicle, the diameter of which is approxi- 
mately equal to the width of the Very dense dark border surrounding it. Greatest 
diameter averaging 1’5 mm. 

Fmale, aduU (fig. 25, a). Without thoracic constriction. Three or four of the 
abdominal segments well marked and slightly tuberculate at the margin. Rudi- 
mentary antennae with two long spines of equal length. Anterior parastigmatic glands 

* Jour. Bombay Xat. Hist. Soc., xvi, p, 342. 

t Jahrb. Hamburg Aiist., xxx, Beih. 3, p. 39 (1913). 

(C357) ^ 
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(fig. 26, c) three to eight in number, usually five to six. A few very long scattered 
hairs are present on the cephalo-thoracic and free abdominal segments ; some well 
within the margin, others marginal ; smdl circular pores occupy the same regions, 
and are much more numerous than the hairs, especially at the margins, but do not 
extend far beyond the region of the anterior stigmata. Pygidium rmrlcedly but my 
indy striate hngitudinally over the whole area. Anal and vaginal orifice opposite 
and central. Pores minute, circular, extending over the whole area, but forming four 
bilateral linear bands ; margin (fig. 25, b) with seven eloi^ate paraphyses or rod-lihe 
thickenings of the body-wall ; one central, arising from between the median lobes ; 
the outer pair often faintly indicated in old, highly chitinised individuals. Lobes m 



Pig. 25. Aspidiotus pimantdej Ncwst. sp o , $ ; yentr^ 
view of adult; fc, b, margin of pygidium ; c, parastigmatie 
glands ; d, antenna of larva, 

two pairs, the median pair the larger, but all are relatively small and in some 
individuals more or less rudimentary. Margin beyond the lobes with two or three 
dentate prominences, the intervening spaces finely dentate ; three pairs of spinose 
curved hairs beyond the last dentate process, the middle pair much the smallest and 
often wanting. 

Average length, 1 mm. 

Lorn. Antennae (%. 25, d) of six segments, 1st much wider than the rest, 6t]i 
nearly equal in length to the 2nd, 3rd, 4th and 5th together, and furnished with three 
to four fine slender hairs*, a subapical spinose bair and a very long apical one. Margin 
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of body with long stiff bristles. Pygidium with the usual caudal setae ; median lobes 
relatively large and rounded distally ; 2ad pair about half the length of the former, 
but twice the width and distinctly serrated. 

Jamaica : On Pirmnia ojidnalis {A, H. Ritchie). 

The following note was submitted with the specimens : “ One property- -Great 
Valley, in the Parish of Hanovei—ha^ lost upwards of 2,000 pimento trees and I can 
attribute no other cause than scale No, 504, which covers the trunks. It is travelling 
on this property in the direction of the prevailing winds and healthy trees are quite 
free, but trees showing scale gradually begin to die back from the tips of the branches. 
This scale is affected by a black fungus.” 

This species differs from Aspidiotus higehvm^ Ckll.,* in the number, arrangement 
and size of the paraphyses to the pygidium, and markedly so in the form of the 
puparium. Very few members of the Diaspinae have the puparium uptilted as in 
this insect, and the pit-making habit is even more restricted in this group. 


Chfonaspis distorta, sp. nov. 

Female piparium. White, elongate, gibbose anteriorly, attenuated posteriorly ; 
more or less straight, curved or contorted. Larval pellicle apical, dull red-brown, 
buff-yellow or sometimes dull crimson, margin generally paler ; secretionary covering 
thin, white. Second pellicle large ; colour intense rich orange-crimson, and generally 






■ (I 


ffnL! 1 \ j 



Mde; ^ecretionary coverhig, wto present, to, wMte The seorA^ po^on 
of the puparium is often secreted iu the smaU crevices of the bark so that ft is aln^ost 
^^•mpletely hidden. Ventral scale rather dense under the anterior half of the female. 
Length, 1 mm., average ; greatest width, 0*4 mm. * 
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Femkf aduU (fig. 26, a). More or less elongate ; ceplialo-thoracic area highly 
convex, generally ^torted, asymmetrical, and highly chitinised. Free abdominal 
segments and pygidium, constituting the lower half of the body, not highly chitinised ; 
the line of demarcation between the non-chitinised and chitinised areas sharply defined. 
Proximal portion of rostrum very near to the cephalic margin. Rudimentary 
antennae midway between the rostrum and margin, each with a single spine. 
Stigmata large, anterior pair with four to five glands. Three free abdominal segments 
above the pygidiiim each with a few large glands and one or two minute spines. 
Pygidium (fig. 26, h) with strong convoluted striae in the region of the anal orifice, 
which lies just below the articulation. Margin thickened and somewhat irregular ; 
median lobes moderately developed and very slightly divergent, the distal edge some- 
times faintly but irregularly dentate ; immediately adjacent to the lobes are two 
extensions of the body-wall and beyond them two prominent glandular extensions 
forming the terminals to the two short series of dorsal pores. Two minute spines 
between the lobes, one in each of the adjacent spaces, four within the margin, and one 
beyond the second series of dorsal glands. Two or three minute simple squamae are 
sometimes present between the series of dorsal glands. 

Length, O'T-O’TS mm. 

South Africa : Windetsboom, Transvaal, on an unnamed tree, 1915 {de Charmy). 

The highly chitinised anterior half of the body of the female and its remarkable 
distortions may readily serve to distinguish this species from its allies. 

Chionaspis capensis, sp. nov. 

Fmale 'pu'parium. Broadly pyriform and rather highly convex ; opaque white, 
with a semi-glossy surface and a hard close texture. Pellicles terminal ; colour dull 
orange-yellow with darker confused markings, Ventral scale well formed, but 
generally ruptured along the middle line. 

Length, l’5-2 mm. ; width, 0*9-1 T nm 

Fmale, adult. Very elongate, widest at the juncture of the thorax with the 
abdomen, narrowest in front. Rostrum well forward. Rudimentary antennae 
(fig. 26, d) close together immediately above tbe rostrum, with two long, slender, 
curved spines and two very stout spines, the latter a little less than half the length of 
the former ; two or three fine hairs on the dorsum immediately above the antennae. 
First pair of stigmata very near the mentum, with nine to eleven glands ; lower pair 
near the middle of the insect, with generally two glands ; the glands in the former 
often form two to three sub-groups and collectively present a somewhat tessellated 
appearance. Dorsal tubular glands on tbe thoracic and first three abdominal seg- 
ments small, with very short subcutaneous tubes ; those on the remaining segments 
a little more than twice the size of the former and similar to those on the pygidium. 
Derm with fine convoluted striae, Pygidium (fig, 26, c) broadly rounded, with three 
groups of dorsal glands similar to those on the succeeding segments. Anal orifice 
close up to the articulation. Vaginal orifice a little in advance of the centre, ho 
circumgenital glands. Fringe with two pairs of lobes ; the median pair rudimentary, 
widely separated, dujjex, and dentate ; the second pair moderately developed and 
generally with a very faint notch towards the apex of the inner margin. Squamae 
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large, generally incrassate proximally and forked at the tips. There is one marginal 
tubular pore Aramediately in advance of the 1st squama, and two beyond the 2nd, 
Spines relatively short, 

Male ‘puparinm. ,Non-carinated. Larval exuviae pale amber-yellow, cephalic 
region darker. 

South Africa : Pretoria, on Acacia sp., lOU (de Charmy). 


Chiona$pis fici, sp. nov. 

Female puparium. More or less mytiliform, highly convex. Colour creamy white, 
often rendered obscure by dirt or by the incorporation of the epidermal layer of the 
food-plant ; in many individuals the incorporated material is arranged in more or 
less well defined conchoidal layers; larval pellicle dull orange; second pellicle 
similar in colour, but generally rendered obscure by a thick secretionary covering. 



Femk, aduU (fig. 27, a] generally broadly pyriform, after maeeia ion in potah ; 
ivideet in the mid-abdominal region ; segmentation distmct ; cephalic region much 
narrowed. Rudimentary antennae (fig. 27, b) with two to three spines, usually three 
Stigmata relatively large; a large compact group of parastigmatm glan& pre^nt 
at the anterior pair. Large tubular glands numerous and fxtendmg as at as the 
anterior, pah of stigmata. Pvgidium with five groups of crcumgenital glands , m 
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the lateral groups the glands are exceptionally numerous : median group, two to 
eight; upper laterals, twenty-three to thirty-five; lower laterals, forty-two to 
sixty-five ; margin of pygidium (fig. 27, c) with a single pair of median lobes, narrowly 
separated, relatively large, generally rounded distally, but sometimes with a lateral 
indentation ; margin beyond distinctly and irregularly dentate, owing to thin and 
highly chitinised extensions of the body-wall below the large pores. 

Female, second stage. Pygidium (fig. 27, d) with a pair of strongly tricuspid, median 
lobes ; marginal extensions Bimilar to those of the adult but fewer in number. 

Mah fiifarium. Thickly felted and generally with a faint median carina. Pellicle 
bright orange yellow. 

British East Africa : Kabete, on wild fig tree, 7 . i . 14 (T. J. Anderson). 




Explanation of Plate VI, 


Ijemnium Jiesperidum (Lm.) 

Fig. 1. Adult. 

la. Head, dorsal view. 

16. Head, ventral view. 

2. Terminal segment of antenna. 

3. Temunal segment of abdomen. 

3a. Terminal flesby tubercle and gland, more 
highly magnified., 

4. Pupai'ium, with the insect emer ing. 

5. Male, second stage. 

6. Pupa. 
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Explanation of Plate YII 


Pimento Trees in Jamaica attacked by Scale in- 
sects {Aspidiotus pimentae, Newst., sp. m). 

Fig. 1. Scale attacked by tbe fungus Myrkngium 
duriaei, Mont, k Berk. 

2. Abnormal shedding of bark by an at- 

tacked tree. Tbe trouble gradually 
gets worse, until tbe tree becomes 
bark-bound. The scales remain on 
raised islands of live uncast bark 
tissue. 

3. Tree dying from attacks by scales. 
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ON SOME RHYNCHOTA OF ECONOMIC IMPORTANCE FROM COLOMBIA, 


By \V. L, Distant. 

(Plate V.) 

The Imperial Bureau of Entomology have received the following six species of 
Rhynchota from Colombia, forwarded by Mr, M. T. Dawe, the Director of Agriculture, 
who reports two of them Trickocenlms sp., and CoUaria oleosa as injurious to rice 
plantations, and the remaining four, Monalonion atratum, M. illustrist M. megiston, 
and M. colhris as damaging cacao pods. Of these Monalonions, two are here 
described as new species. 

Fam. LYGAEID.\E. 

Sub'fam. Coloba ruRisriyA k, 

Tiichocentrus gibbosus? (PL v, fig. 3). 

Trichoeeininisgihhosus, Horv,, Ann. Mus-. Nat. Hung, 1903, pp. 119 and 153. 

Dr, Horvath proposed this new genus for a species he described from the Rio Grande, 
and Mr. Dawe’s specimens, from the character “ pronoto antice tumido-elevato, 
capite multo altiore,” seem to belong to the genus and possibly to the same species. 
The present' war however prevents any comparison or loan of types. 

Mr. Dawe reports that the species above referred to “ attacks rice plantations.” 

Earn. CAPSIDAE. 

Genus Collapia. 

C'o^^ana, Provancher, Nat. Canad. iv, p. 79 (1872). 

Ndiiea, Uhlet, Proe, Bost. Soc. Nat. Hist., six, p. 39T (1878) ; Keut., Zool. Jahr., 
Arthr., p. 507 (1879). 

Tradielmiris, Reut., op. cit., p. 238. 


Collariaoleosa (Pl.v,fig.6). 

Tmchehmiris okosus, Dist., Biol. Centr. Amer. Rhynch. Het., i, p. 238, pL xxiv, 

fig. 2 (1883). , , 

Colbm okosa, Dist., op. cit., p. 417 (1893) ; Van Duzee, Check List Hem. Amer. 

N. of Mexico, p. 35 (1916). v ^ n . i 

Hab. N. America : Western Texas to Southern California. Throughout Central 

America; Venezuela; Colombia (Af. J. Dawe). 

Attacks rice plantations in Colombia. 


Genus Monalonion. 

Momhnion, Herr.-Schaff., Wanx. Ins. ix, p. 168 (1853) ; Sign., Soa But. Fr. 

(3) vi, p. 500 (1858) ; Dist,, Biol. Centr. Am. Rhyncli. Het. i, p. 246 (1883). 

In Centra! America, Mr. Champion frequently found species of this genus in t e 
withered leaves of the banana [Musd sp.). 


Monalonion atratum, var. (PI. v, fig. 1;. v, u . ; „ oi? ni fis 14 

Mmuilmim atratum, Dist,, Biol. Cent. Am. Bhynch. Het. i, p. 2 , p . , g. 

Mimhnm pihsipes, Kirk., Tr. But. Soc. Bond., 1902, p^ 264. 

Hab. Central America ■. Mexico, Panama. Ecuador; Colombia (M. T. Dawe). 
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This species is variable in the colour of the pronotum and scutellum, which in some 
cases (as in the Colombian specimen here figured) are ochraceous, and Mr. H. H. 
Smith has sent both the forms as taken in cop, (Mexico : Teapa). Another variation 
in specimens from all localities is in an occasional ochraceous annulation to the pos^ 
terior femora, as in the figure here given. Kirkaldy, whose type of M, pilosipes is 
now in the British Museum, seems to have relied on the pilosity of the legs, as a 
character of his species.' It was mentioned in the diagnosis of ikf. atratum “ legs 
black and strongly pilose,” and in the figure given of this species this character was 
particularly portrayed. 

M. reiUen, Bergr., from Guiana (Ann. Soc. Ent. Belg., 54, p. 67, 1910) is also 
evidently allied to this species. 

Damages cacao pods in Colombia (M. T. Dawe), 

Monaionion illustris, sp. nov. (FI. v, fig. 2). 

Monalonion atratum, var. ? 

Head, antennae, pronotum, and scutellum dark, shining black; base of first 
antennal joint stramineous ; anterior legs ochraceous, apices of femora, bases of tibiae 
and the tarsi black ; posterior legs black, femora annulated with ochraceous (inter- 
mediate legs, mutilated in type) ; a central longitudinal fascia to pronotum and 
scutellum, ochraceous ; corinm shining black, a spot at base and narrow costal 
margin ochraceous ; membrane dull black, its apex pale fuscous ; body beneath 
black, base of abdomen sanguineous ; legs distinctly, somewhat longly pilose. 

Long. lOmillm. 

Hah. Colombia. 

Damages cacao pods [M. T, Dawe). 

A single specimen of this species has been received. It may prove to be another 
variety of the preceding species, *ilf. atratum, but requires recognition as an economic 
pest. 

Monalonion megiston (FI. v. fig. 4). 

Momhnion megiston, Kirk., Tr. Eni Soc. Lond., 1902, p. 264. 

Hah. Ecuador ; Colombia [M. T. Dawe). 

Damages cacao pods (M. T. Dawe), 

Monalonion collaris, sp. nov. (PL v, fig. 5). 

Head and pronotum shining black, the latter 'with an anterior transverse ochraceous 
collar ; scutellum ochraceous, with two large lateral black spots ; antennae black ; 
coxium ochraceous, with a large transverse black fascia near base of membrane ; 
membrane black, with a broad transverse ochraceous fascia on basal half ; head 
beneath and sternum black, anterior and intermediate legs ochraceous, posterior legs 
black, the femora broadly annulated with ochraceous ; rostrum blackish, its apex 
ochraceous; abdomen beneath ochraceous, basal and apical areas, more or less 
centrally connected, black ; first joint of antennae moderately globose ; head 
centrally depressed between the eyes ; pronotum roundly moderately gibbous. 

Long. 14 millm. 

Hab, Colombia. 

Damages cacao pods [M. T, Dawe). 




Explanation of Plate Y. 


Fig. L Mombnim atraiwm, Dist., var. 

2. Monahnion illustris, Dist., sp. n. 

3. Trichocentms ? giM>omS) Horv. 

3a. TrichocenlTUS ? gihhosus, Horv. profile view of liead 
and prothorax. 

4. Momhnion megisbn, Kirk. 

5. Monahnm colbris, Dist., sp. n. 

6. Collam oleosa, Dist. 
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INSECTS INJURIOUS TO VEGETATION. 


By W. F. Fiskk. 

In 1837 a commission established by the State of Massachusetts to conduct a 
botanical and zoological survey was instructed by Governor Everett in the following 
terms 

“ It is presumed to have been a leading object of the Legislature, in authoiizing 
this survey, to promote the agricultural benefit of the Commonwealth, and you will 
keep carefuUy in view the economical relations of every subject of your inquiry. 

By this, however, it is not intended that scientific order, method or comprehension 
should he departed from. At the same time that which is practically useful will 
receive a proportionately greater share of attention than that which is merely curious , 
the promotion of comfort and happiness being the great human end of all science.” 

Dr. Thaddeus William Harris, librarian of Harvard College, and an amateur ento- 
mologist of unusual understanding, was asked to survey and to report upon the insect 
fauna of the State. At that time the majority of the species were undesctihed, and 
the task was stupendous. To quote his own words 
“ I was deterred from attempting to describe all these insects by the magnitude 
of the undertaking, and by the consideration that such a work, much as it mi^ght 
uromote the cause of science, if well done, could not be expected to prove interesting 
or particularly useful to the great body of the people. The subject and plan of my 
report were suggested by the instructions of the Governor, and by the want of a work 
combining scientific and practical details on the natural history of our noxious lusecta 
From among such of the latter as are injurious to plants I selected for descrip on 

Serthose which wereremarkablefor then sixe, for thepecuh 

ltghLSEn^knd,andindeediuino^^ 

of givLg to thewoAamore comprehensive titlethan it first bote becomes apparent 

The title finally selected was “ A Treatise on some of the Insects ^ 

” The treatise itself was the first considerable contribution to b 

literature of economic “^^Go^ t7kLT“ 

quote again the words of scientific order. 

of economic entomology in the following words . number nor 

.. n. .bia .. f”“ i— ■ •‘".tss.mirwS 

inconsiderable in amount, ate, if we excep ose o ' iafiuence On the 

atm,, 4. injuiio ll». ■« »«» 1“ * ,,, Ji.a 44 m uw* 

and ate more or less within our con . 

enemies and friends, in all their forms and disguises, will afiord us mucn p 
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discovery and proper application of the remedies for the depredations of the former, 
and will tend to remove the repugnance wherewith the latter are commonly regarded. 

“ Destructive insects ... are exposed to many accidents through the influence 
of the elements, and they fall a prey to numerous animals, many of them also of the 
insect race, which ... contribute to prevent the undue increase of the noxious 
tribes. Civilization and cultivation, in many cases, have destroyed the balance 
originally existing between plants and insects and between the latter and other 
animals. ... The destruction of insect-eating animals, whether quadrupeds, birds 
or reptiles, has doubtless tended greatly to the increase of insects. Colonization and 
commerce have to soine extent introduced foreign insects into countries where they 
were before unknown. It is to such causes as these that we are to attribute the un- 
welcome appearance and the undue multiplication of many insects in our cultivated 
grounds, and even in our store-houses and dwellings. . . . 

“ To understand the relation that insects bear to each other and to other objects, 
and to learn how best to check the ravages of the noxious tribes, we must make our- 
selves thoroughly acquainted with the natural history of these animals. This subject 
is particularly important to all persons w^ho are engaged in agricultural pursuits. 
For their use, chiefly, this account of the principal insects that are injurious to vege- 
tation in New England has been prepared.” 

I venture to assume that this statement of the case would be approved by the 
majority of the economic entomologists of to-day. The same arguments have been 
put forward many times to emphasize the desirability or need of establishments for 
research into the natural histories of the “ noxious tribes ” of insects, and the lines 
suggested by Dr. Harris have been followed assiduously. 

But although we have accepted the arguments and conclusions adduced by Dr, 
Harris, and have modelled our system for the acquisition and application of knowledge 
accordingly, our conception of the relations which species bear to each other and to 
other objects is fimdaraentally different from his. His arguments, conclusions and 
recommendations w^ere based upon the pre-Darwinian or Mosaic conception of the 
origin of species, and any theory or hypothesis which might be formulated concerning 
the character of their relations to each other and to their physical environment was 
necessarily in accord with what now appears to us an archaic and impossible point 
of view. This is sufficiently indicated by the following further quotation from the 
introductory paragraphs to Dr. Harris’ report. (The italics are mine.) 

“ Destructive insects ham thdr ap^pointed ta^ks and are limited in the performance 
of them ; they are exposed to many accidents through the influence of the elements, 
and they fall a prey to numerous animals, many of them also of the insect race, which 
while they fidfil their ovm part in t}te emimy of natwe, contribute to prevent the 
undue increase of the noxious tribes. Too often by an unwise interference wiih the 
plans of Providence we defeat the very measures confnred for our protection. We 
not only suffer from our own carelessness, but through ignorance fall into many mis- 
takes. . . . Deprived of their natural food by the removal of the forest trees and 
shrubs that once covered the soil, insects have now no other resource than the 
cuUivakd plants that have taken the place of the ordinal vegetation. . . . We 
have no reason io believe that any absolutely new insects are created or generated 
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from tim to time. The supposed new species, made known to us first by their un- 
wonted depredations, may have come to us from other parts, or ■mo.ij have been driven 
by the hand of improvement from their native hannts, where heretofore the race had 
lived in obscurity, and had thus escaped the notice of man, ’ 

It is thus indicated that although Dr. Harris recognised the existence of a jiatural 
balance between plants and insects and between insects and other animals, he did 
not attribute it to the working out of natural lav', which might be codified and 
understood, but to a “ plan of Providence,” specially “ contrived ” for the protection 
of mankind. He saw no reason to believe that new species of insects were generated 
or created from time to time, but did not deny the possibility. AVere it to occur, 
the circumstance would be comparable to the introduction of a new specie.s into a 
region where it was before unknowm, and this, accordins to Dr. Harris, might result 
in forcing a new mode of life upon indigenous species. Twice in the tW'O pages of his 
introduction he refers to insects having been driven forcibly from their native haunts, 
and impelled to live elsewhere, miieh. as individual men and women w'ero driven from 
England to form colonies in America, and from the newly formed colonies to found 
yet others deeper in the wilderness. He was strongly impressed with the idea that 
after a spUes had been as arbitrarily created and introduced into the world as an 
European insect is arbitrarily transported across the Atlantic and introduced into 
America it was constrained to live somehow- by divine decree. If its food-plant were 
exterminated, it would enforcedly attack another ; or if the forest were destnyed .t 
would enforcedly live in the plantations of the colonists ; but being supematumllv 
created, and ordained to live and to perform appointed tasks, it could not die excep^ 
it were the will of its Creator, or of the demi-god man, Questions of environment 
and “ natural control ” of species were all answered by the Mosaic doctrine of super- 
natral orlgia, which implies either supernatural or artificial* control of their fiestmies 

'trim the point of view that man is only a little lower than the angcH and that 

might or might not hav e been lepud } .p^nerts hardly modified by the 
ancient times, and has survived toj ^^,^eeded in expurgating our 

philosophy of Lamarck and Dar \ ^ reasonincr, of the ancient dogma 

literature, our manner of speech, an our m ^ . eviirdiametiically opposed 

which assumes the existence of implaca e a absolute. Hence we 

to implicit and invariable good, ^ ® to separate plants, 

insects and other organisms n g species), 

good if they were or appeared to be brfemlto 

super-natural 
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Competitive enmity between two individual organisms, or two species, might be 
indicated diagrammatically as in Fig. 1.- The arrows indicate that enmity is mutual, 
and in any conflict along such lines the better or the stronger individual or species wins. 
Parasitic or predatory enmity is indicated as in Fig. 2. It is one-sided. The parasite 
may be the enemy of the host, but the latter cannot be considered as the enemy of the 
parasite or predator which depends upon it for subsistence. The relations between 
plants and insects, and between insects and other animals, to which Dr. Hanis calls 



our attention are those which correspond to Fig. 2, and which may be presented more 
specifically in Fig. 3. He did not recognise competitive enmity. But we certainly 
cannot secure a clear conception of the relations between different species and between 
species and their environment unless the struggle for existence between competitors 
is recognised. This can be done by combining Figs. 1 and 2 to form Fig. 4, in which 
the parasite is seen to menace competing hosts. Then, whenever natural enmity 
of the parasite towards its competing hosts is unequally displayed the parasite is very 
likely to become the real enemy of the one, and the real friend of the other. 

This principle certainly applies to the inter-relations between all plant and animal 
species, and therefore to the relations between insects and their, plant hosts on the one 
hand and their parasites and predatory enemies on the other. It serves as an 
explanation for many otherwise obscure phenomena, such, for example, as the dis- 
appearance of the American cabbage butterfly from the larger portion of its range 
following the introduction of a European competitor. Other and numerous examples 
of its working out were encountered in connection with the attempts to introduce 
into Ameriba the parasites and other “ natural enemies” of gipsy and brown-tail 
moths. The best examples, however, are to be found in connection with insects in 
their relation to plants. 
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Competition between plants is normally very active. As a result any insect species 

which subsist parasitically at the expense of a plant species may easily bring about 
complete extermination of the host plant ; not through direct injury, so much as 
indirectly, by permitting a competing plant species to secure an advantage. A 
striking case in point is afforded by the gipsy moth in its relations to pine and oak. It 
is injurious to both, but is ordinarily more injurious to oak than to pine. The two 
trees are active competitors for space in which to grow in many localities in New 
England where the gipsy moth has been in a state of outbreak, and where the oak 
until recently held the upper hand. In such localities it has not infrequently hap- 
pened that, although the pine trees have been injured to some extent, the pine species 
has benefited in the end and through the oak species having been injured to a 
proportionately greater extent. The lives of countless pines liave been saved, under 
certain circums^nces ‘and conditions, by the activities of an insect which, under 
other circumstances and conditions, has proved itself to be a dangerous enemy of 
trees. “ Vegetation ’’ has not been injured by the gipsy moth ; only some plants 
and trees have been injured to the benefit of their competitors. 

It may not, therefore, be assumed that, because insects are at times injurious to 
plants, phytophagous insects as a class are to be considered as generally injurious 
rather than beneficial to green plants as a class, or to vegetation. Such an assumption 
appeam not to accord with fact, nor with the theory of natural evolution and natura 
control of species, hut to have been a logical outgrowdh of a belief in supernatural 
Qciain and supernatural control. The phrase selected by Dr. Hams as a title for his 
trltise is aphoristic, and means little more than that insects are sometimes mjurmus, 
to plants of economic value, and thereby become obnoxious to man. On the w'liole 
the insects inhabiting a tract of woodland are loss injunous to vegetation than a boy 
weeding a carrot bed, or a man pruning an orchard, or cattle grazing in 
With^^few exceptions (such as may be afforded by migratory locusts and otliei ve^ 
hdkriminate feeders), insects are as beneficial as they are mjuuoiis to rege a i , 
wherever plants are actively competing among themselves for space in which to grow 
i tirlns in most of the well-watered, moderately fertile localities m the 

by the misfortunes of a small number. 
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Order DIPTERA. 

CULICIDAE. 

Zanzibar Town is roughly divided into two halves, the European (quarter, vnth 
the Indian Bazaar, and the native African town, these two districts being separated 
by a tidal creek. The European quarter (where most of the Government officials 
and Europeans reside) is on the western side in close proximity to the sea. The 
periphery of the town is surrounded on the land side by various swamps, all of them 
potential mosquito-breeding areas during certain seasons of the year, some of them 
permanent throughout the year. 

There are two rainy seasons during the year ; the heavy rains generally commence 
about the middle of April and last until the end of May or the first week in June. 
The rainfall for April, May and June during the last three years was as follows 
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The small rains break about November and are of toee weeks duration. These 
two rainy seasons greatly influence the prevalence in town of Am-phhm and 
various species of Gulkinm. During the dry season are of rare occur- 

rence in riie town, one might say practically non-existent, judging by the mosquito 
brigade returns. There are certain permanent Anophelme breeding groun^ ou - 
side and on the periphery of the town; shortly after the rams set m a chain of 
small swamps, pools, etc., are brought into being, which act as mtermediate tee^mg 
vrounds for Anophelines and are responsible for their eventual arrival ® J ® ® ' 

Dmt W Jrnie Anopheline larvae are found m small numbers thro^hout 
fhTtown ; as their breeding grounds dry up the adults die off. to reappear during 

IhTlZrtl ^l>ows the catches of Anopheline larvae in the town during 
April, May and June for the last three years 
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To sum up the position. During certain periods of the year Anophelines gain 
entrance to the town through a line of small collections of water formed by the rains ; 
these temporary breeding places soon dry, with the result that most of the adult 
Anophelines in town die. There are permanent breeding grounds outside the town 
which constitute the real home of these mosquitos. 

For the purpose of controlling mosquito larvae, several of the larger swamps on 
the periphery of the town have been drained, others brought into existence during 
the rainy season are oiled, and a mosquito brigade works under the supervision of 
the medical officer of health. 

During the last few years three kinds of traps have been used for collecting larvae 
of Anophelines, Culicines and Stegomyias, respectively. The Anopheline trap 
consists of a flat tub about six inches in height filled with rain-water and algae, 
with a small layer of earth sprinkled on the bottom. The Culicine trap consists 
of a half barrel filled with water rich in decaying vegetation ; the addition of 
cess-pool water, rice or other organic material forms an attractive bait. The 
Stegomyia trap is made in the same way as the former, being filled with clean rain- 
water. I am of opinion that if these traps were used on an extensive scale, they 
would undoubtedly prove of great use as one method of mosquito eradication. 

Fish imported from the Seychelles {Haphchilm ptayfaini) have been of some 
use in wells and tanks containing clear water and afiording little other animal food. 
Numbers have been placed in various permanent swamps, their efficacy is still unde- 
cided. 

As regards the work of mosquito destruction in the town, the great problem is 
the control of C. fatigans, the most prevalent mosquito according to indices of adults 
taken in the various quarters. Whenever ce^pools are opened and examined 
numbers of C, /otipans larvae are found, generally in pure culture, except in cases 
where the water is very foul, when the larvae of Pericoma meridiomlis reveal them- 
selves. These small Psychodidae are a common feature in bathrooms and closets 
throughout the town. 

Practically all houses are furnished with cesspools and cesspits, those of Europeans 
being provided with earth-closets on the bucket system. The cesspools contain 
kitchen, bath and household waste water, and in some instances receive a certain 
amount of storm water. Generally an opening leads from the pantry on the ground- 
floor direct into the cesspool, affording easy entry for adult mosquitos ; the roofs 
of the cesspools are also often faulty, thus providing entry for mosquitos. 

Larvae of S. fasmta are found throughout the town area, particularly in native 
huts, where water is stored in large earthenware jars, but also in the iron drums 
and water-barrels of the Indian bazaars and European quarters. The careful 
collection of adult mosquitos in houses and their detailed classification and enumera- 
tion has proved of the greatest value in the search for and the control of breeding 
places. 

The following natural enemies of mosquitos have been recorded 

Larvae of dragon-flies, water-bugs (many species), and larvae of various aquatic 
Coleoptera. Experimentally the aquatic bugs have proved to be the most rapacious. 
Nightjars, bats and various species of spiders belonging to the family Attidae prey 
‘On the adults. 
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The Mosquitos of Zanzibar Toicn. 

Ampheks cosialis, Lw. The only Anopheline taken in the town are^i. 
Larvae are generally found in shallow pools rich in decaying vegetation and algal 
growth, occasionally in water fountains, tin drums, rain-water left in dug-out canoes 
and crab-holes. They are able to thrive in pools exposed to direct sunlight. Larvae 
in captivity are difficult to rear, unless under suitable and natural conditions; 
many become infested with Vortkelk and speedily succumb to this infection. This 
is the common vector of malaria in Zanzibar, and sporozoits have been found on 
several occasions in the salivary glands. A. funestus, a much rarer species, lias 
not yet been found infected, but only a small number of adults have been captured. 

Skgomyia fasemta, F. This species is to ■ be found everywhere, breeding 
under the most varied conditions, generally in household utensils, old tins, earthen- 
ware jars, etc. They show a marked preference for clear water, being rarely taken 
in association with Culex fatiqam. Some of their rarer haunts are holes in mango 
trees and slots cut in the trunks of coconut palms to facilitate climbing. The 
larvae of S. fasciata are very hardy and able to exist in water with a very poor food 
supply. Experimentally larvae mature and pupate in water to which 2% of sea- 
water has been added. Adults fed on a patient showing numerous microfilariae 
(Fihm hamofii) in his peripheral blood exhibited microfilariae in the thoracic 
muscles nine days afterwards. Specimens of S, fasciak have been captured on 
several occasions showing a natural thoracic infection with microfilariae. 

Stegmyia wtote, Big. (sugem, Theo., nee Wied.). Larvae were found on 
one occasion in a large dirty pool in a poultry run. 

Cukx faiigam, Wied. Tte commonest mosquito in all quarters of both 
towns The larvae are nearly always found in water rich in decaying animal or 
vegetable matter, and are very common in cesspools. Large numbers of adults 
have been found to contain microfilariae (Fihm bancrofti), showing both thoracic 
tod proboscis infections. Experimentally these mosquitos are difficult to feed in 
captiW, as they do not bite at all readily ; they feed better about an hour before 
dam. Larvae thrive and pupate in water to which 1% of common bar soap or 1 /» 
human urine has been added, 

Cukx ligripes, Grp. A considerable 

been taken throughout the town in association with 0. /aftyons S. /asewto and 
A costdis, The/ are capable of destroying large numbers of mosquito larvae , I have 
seen two adult lame destroy thirty Stegmyn larvae m an hour^ Adults have nmr 
been taken in houses, and in captivity will not feed on blood ^ 
of larvae C.. iigrifes can be easily detected by their almost Anopheline position 

the water and generally white colour. 

Eretmopodiles nuinoueviMm, Theo. Larvae are 


common in small dirty 


i. »« »*•- r "'it; 

Acktim ^nthra, nearly always harbour a number o m 

never beekeaptured in houses, but are con^on m low « and w^ 

1 able to induce adults to feed on human blood in captivity, they 


I have never been ame to muuce ... - -- - , . 
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singly. The larvae are easily recognisable by the long narrow abdomen and thorax, 
short syphon, and the peculiat habit of gliding and not wriggling as a means of 
precession through the water. By this characteristic th^ are easily singled out 
from a mixed sample. The pupae are generally white in colour ; the abdominal 
segments, instead of being coiled upwards towards the thorax, hang vertically 
downwards ; conspicuous tufts of briste attached to the anal fins are recognisable 
with the naked eye. 

Eretmeypodiks ckTysogaster vai. svhsiTnplicipeSy Edw. A few specimens taken with 
and under the same conditions as E. quinquevittatus. 

The Mosquitos of Zanzibar and Pemba Islands. 

Anopheles cosialis^ Lw. This is the most abundant Anopheline in the island and 
has been found in every district. Larvae have been captured under very varied 
conditions, generally in small swamps and occasionally at the edges of large lakes 
and rivers. They seem to show a marked preference for the water in the shallow 
surfece wells which are dug by the natives all over the island, this water being of 
a distinctly milky appearance from suspended clay. Some of their rarer haunts 
are brackish coral rock-pools, crab-holes, etc. 

Anopheles funestuSf Giles. Adults are common in native huts in outlying districts 
in proximity to hooded rice-fields ; several have been taken in bouses belonging to 
Europeans in Pemba. Larvae are generally found in flooded rice-fields and in 
large shallow swamps, also in backwaters of various rivers. 

The distribution of this Anopheline is nothing like so general as that of A, costalis. 

Anopheles mauritianus, Grp. Wild adults have never been captured. The 
larvae inhabit large swamps, often in association with A. mtalis and A. funesim. 
They are easily recognised by their conspicuous abdominal banding and their habit 
of twisting themselves into an S formation while on the surface of the water. 

Anopheks squamsus^ Theo. Larvae have been taken in various large swamps in 
association with A. mauritianus and Culex hurenti I am unable to distinguish 
between the larvae of this form and that of A. mauritnnus. 

Stegomyk fasciata^ F. As mentioned before, one of the commonest forms in the 
town. It has been recorded from every district in the island ; several islands at a 
considerable distance from Zanzibar are heavily infested. 

Stegomyk vittota, Big. A rare form, I have only two records of breeding places. 

Stegomyk rnMlm, Theo. Has been captured in various localities ; in every in- 
stance the larvae were obtained from holes in African almond trees (Terminalia 
catappa) and mango trees. 

Stegomyk simpsoni, Theo. Like the last-named species, found breeding in African 
almond trees, but not so prevalent. A few were taken in an earthenware pot in 
association with S. fasekta. 

Culex Jatigans, Wied. Distributed all over the island. 

Culex inmdksuSf Theo. Common in swamps in association with Anopheles costdis. 

Cukx tigripeSi Grp. Common all over the island. The larvae are capable of living 
under the most varied conditions ; I have found them in swamps, old tins, water- 
holes and in holes in trees. 



ISSTOS to man and stock in Zanzibar. 


395 


Cukx laurevti, Newat. Larvae abundanfc in swamps aud water-holes, oftcu in 
association with A. costalis. 

Cnlex deceMf Theo. Larvae have been taken in various breeding places, such as 
old tins, water-holes, road puddles, etc. 

Culex mivitlatuSi Theo, Larvae from rice swamps in association witli Ampheks 
funestus. 

Cukx siiieMi Wied. A common species ; adults have been captured in native 
huts in numerous villages. 

Gukx^'^koni, Theo. Has a wide distribution. The larvae are easily recognisable 
by the dark ring near the apex of the siphon and its peculiar torpedo-like shape. 

Cukx perfmeuSf Edw. Adults were captured in a cell in the central jail, the females 
being heavily engorged with blood. The jail is outside the town. 

Cukx simfsoni, Theo. Larvae were found in swamp water in company with a 
large number of other species, including Amphde^ midis. 

Cukx insigniSi Cart. One record from a swamp area outside the town. 

Cukx tntaeniorkymiius, Giles. One record from an area outside the town. 
Culimmyia uebuhsa, Theo. An extremely common form, and a very troublesome 
biter ; larvae have been obtained from swamps and domestic utensils. A constant 
characteristic of the larva seems to be the six pairs of hair-tufts on the siphon. 

OAhroMns penAm Tleo. Adults have been taken all along the sea-shore 
for several miles in proximity to the torvn ; they are virulent biters. In Wet., the 
canital of Pemba Island, they are one of the commonest house mosquitos, Larvae^ 
abound in crab-holes and depressions close to high-water-mark, and are able to 
tothstand a high degree of salinity ; I have never found them actually in sea-watei. 
Exnerimentally they thrive in water to which 80% of sea-water has been added. 
Thr species seems to he confined to the sea littoral, as we have no records of ame 

of life under norni&l conditions beii^ ^ 

are as follows • -u -t-Vo 
Head small, light brown “ 

Antennae long, cylindrical, with ^ 

long hairs at its apex, "f" to the naked eye, and 

chitinous sclentes are remarkably long, ^ J long plumose 

help to distinguish this form m a DUX . Comb difficult to 

li .. .k. to* "•, .-««* s,b.. .tout » 

see, triangular in outline, with a la g markedly pointed ; pecten with 

long as the 7th and 8th ^ furnished with a btoai prominent 

12 teeth, the 6 basal ones short. Anal segmen 

beard composed of 8 long plumes. 

OcMerotatus iurhanmi^, Theo. a 

arain-waterpoolin^hen^g 

OAlerotatmnigerimnA'^^O' 


4 . eosidis. 
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OchlertMus Imgijxdps, Griiab. All larvae of this species have been obtained 
from holes in mango trees in association 'with Toxorkynchites brevipalpis. The larvae 
have a peculiar faint rose colour, and are easily recessed by their habit of hanging 
suspended for considerable periods of time in the middle of their breeding water. 
All attempts to feed adults on human blood failed. The characters of the larva are 
as follows 

Head large, dark brown in colour, with prominent well-developed brushes, the 
lateral clypeal hairs bifurcated ; maxillae well developed, pendant and supplied with 
brushes. Antennae long, cylindrical, with one hair near the apex of the basal joint. 
Thorax small in comparison with the head, having the usual plumes, the median one 
slightly longer than the others. Abdomen with plumes on the first two segments ; 
the comb composed of 30 to 40 small scales. Siphon straight, as long as the 6th, 
7th and 8th segments ; pecten with 26 teeth. 

Ochlerotatus fulyens, Edw. A few specimens were bred from larvae captured in 
a hole in a mango tree, and were mistaken for 0. Imgijfalpis. 

Ochlerofutus imtans^ Theo. Has been taken from various localities, chiefly in 
large swamps. 

Ochlerot(dus alhocepMus, Theo. One record. 

Odhlerotaius ^aderd, Edw. Larvae were taken in holes in African almond trees 
in association with Stegmym metaUica. 

Eumhnmyia inconspicuosa, Theo. Larvae obtained under the same conditions 
as the former species. 

Banksinella lineatopemist Ludl. A rare form, represented in our collection by 
4wo specimens, 

Cyathomyia ftisca, Theo. Larvae taken in tree-holes. . 

Eretmopodites guinquevittatus, Theo. As previously mentioned, common in the 
town, also recorded from various out-districts. 

Eretmopodites ckrysogaster var. subsimplidpesy Edw. A few specimens taken 
with EretmpodUes quinguevittatus. 

Mansonioides uniformis, Theo. No records from Zanzibar, but several adults 
have been captured on the island of Pemba in association with Ampkeks funest'us. 

ToxorhynchUes brevipal/pisy Theo. Ubiquitous ; we have specimens from many 
localities, including the town. Nearly every mango tree with holes in the trunk 
harbours from three to eight larvae. They are predaceous on larvae of A. costalisy 
S, fasokUay and C. fatigans ; but as these three species are rarely found under such 
conditions, the Toxorhynckites is not of much practical value. 

Mimmyia mimmyiafomisy Newst. Kecorded from one locality. 

Mucidus mucidus, Karsch. Adults have been taken in houses in close proximity 
to the town. Larvae were found on only one occasion, in an old cement tank con- 
taining water rich in decaying vegetation. 

Ttmiorhyndius fuscopennatusy Theo. Adults have been captured in houses in 
Pemba, the females heavily engorged with blood. No specimens have been recorded 
from Zanzibar Island. 
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Tabanidae. 


Many species of these flies have been taken from various districts in both islands 
(Zanzibar and Pemba). They are found in abundance in wooded areas close to 
streams or marshes. I have captured very few species in open arid or grassy country. 
One record exists of a captui'e of two Tobanus higuUaiiis in the Government stables 
in the town. Their prevalence varies with the seasons, and they are very abundant 
■for about six weeks after the rains. Ideal weather conditions are slight showers 
of rain with sunny interludes ; on such a day the bag is always full. During heavy 
rain or high wind they are conspicuous by their absence. 

Tabanidae have not bee^ definitely implicated in the spread of disease in Zanzibar, 
but there is a certain amount of evidence that they are capable of acting as vectors 
of Trypinosma 'peconmj the common trypanosome of stock in the island. Repeated 
eSorts have been made to prove this experimentally ; but owing to the extreme 
difficulty of keeping these flies alive in captivity and inducing them to bite experi* 
mental animals, no results have been forthcoming. 

Tobamts taeniok, P. de B. This is the commonest Tabanid in the two islands, 
being found everywhere. They often attack man, flying on board the mail steamer 
while anchored at Pemba and inflicting severe bites on the passengers and crew. 
When alighting on cattle they nearly always select the lumbar r^ion, seldom the 
legs. Engorgement averages 2| to 3 minutes. In mixed herds of cattle and 
domesticated buffaloes the latter are always singled out for attack, as they seem 
more callous to the bites. 

Tabanus taeniola var. variatus, Walk. This variety has only been taken occa- 
sionally, the typical T. kmiola being the, common form. 

Tahms fraternm, Macq. A very common species, being found throughout the 
■two islands. They often attack man, their feeding habits being like those of 


T. (mnioh, 

Tobams far, Walk. This small species has a wide distribution throughout the two 
islands. It nearly always feeds on the withers and hocks of cattle. 

Taba.nus grains, Lw. Quite a common species ; large numbers have been taken 
in various districts on both islands. 

Tahams africams, Gray. This handsome insect is by no means common, and 
ite Wutioa and prevalence seem to be influenced both by season and envicon- 
ment. All records of capture are shortly after the rams and only m districts where 

streams are prevalent. 

ToteMW frijntWM. Wied. A common species. It generally feeds on the hmp 
of cattle, seldom attacking any other part. Engorgement in some cas^ took 4^ 
minutes. Males were taken on tree-trunks in proximity to grazing grounds. 

Tabanus consfimus, Bic. A rare species ; only one female has been taken. ^ 

Tabanus thmmus, P. de B. An uncommon form; out collection comprises 


only four specimens. 

Tobarm ditaenmins, Macq. 
taken shortly after the rains. 
Tabanus leucostonms, Lw. 


Nowhere very abundant; all our specimens were 
Represented by two females in oni collection. 
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Tabanus productimnis, Aust. One specimen captured on the sea-shore near a 
mangrove swamp. 

Tabanus albij^ectuSf Big. A few specimens obtained from a sandy bank near the 
sea-shore. ■ 

Aegoj^hagomyia 'pungens, Aust. A common species along the littoral of both 
islands. These insects seem to have a marked preference for damp sandy patches, 
often alighting to drink ; in comparison with other species they are but little affected 
by high wind. I have no record of their attacking man, but on several occasions 
they have been noticed feeding on goats. 

Admia oestroides, Karsch. Similar in its habits to Aegophagmym pungem ; numbers 
have been taken in close proximity to carcases of cattle. 'Never known to bite man. 

Eae'inatopota decora, Walk. The only species of this genus taken in Zanzibar. 
It is prevalent throughout the whole year on both islands, and generally feeds on 
the hocks and withers of cattle; engorgement averages 2 J minutes. This insect 
lives moderately well in captivity, and has been used on many occasions for trans- 
mission experiments. 

Ckrysops hngicornis, Macq. A very common species in both islands, persistent 
throughout the year. Many specimens were taken in a deep shady valley in Pemba ; 
as many as thirty were captured in a few minutes on one donkey, its withers and 
hxks being smothered. Once they have started feeding nothing disturbs them, 
and they must almost be brushed off. Fully engorged specimens ate slow of flight, 
proceeding a few yards, then settling on any convenient foliage. They readily 
attack man, inflicting painful bites round the ankles. 

The following is a chart showing the seasonal incidence of the common Tabanidae. 
In all cases the collections were made from two water-buffaloes, two hours being 
devoting to collecting. The majority were obtained from the Bububu district. 
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. . . . 1759 

October 

, , . . 4-22 

May . , 

.. .. 1H8 

November .. 

3-2() 

June . . 
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Muscidae, 

Simoxys cahitram, L, Occurs everywhere in the island where cattle are found. 
Larvae have been found in recent moist droppings ; manure pits swarm at all times 
of the year with larvae and pupae. Animals somewhat out of condition are especially 
singled out for attack, and this is a useful diagnostic sign when looking over a herd 
for a suspected trypanosome case, The following non-biting Muscids have been 
noticed feeding in association with fi. licking the droplet of blood left from 

the Stomoxys puncture domestical Pycnosoma. putorium, and Biomym 


Stmoxys nigra, Macq. Not so common as the preceding species, but recorded 
from numerous localities in both islands. 

Lypmsia minuta, Bezzi. These small dies are somewhat local in their distribu- 
tion, showing a marked preference for open windy steppe country ; conditions not 
favoured by other blood-sucking flies. 

Gordyhlia anthopphaga, Griinb, The only fly knoyii to cause cutaneous myiasis 
in man in Zanzibar. Several larvae have been obtained from human beings, others 
from dogs, rabbits, and guinea-pigs. The pupal stage averages about 19 days. 

Musca domestica, L. Found in houses and around rubbish heaps throughout 
the year, though Zanzibar town is remarkably free from these filth feeders. Their 
favourite breeding grounds are manure pits containing fermenting horse and donkey 
dung ; I have seldom found larvae in cattle manure. 

Lmlia sericata, Mg. A few specimens taken on meat m the public market. 
Pycnosoma rnmum, Wied. Abounds at all seasons of the year in the public 
markets, being especially attracted to fisb stalls and less prevalent on meat. Utvae 
are found in garbage containing decomposing meat and fish. I have noticed them 
only occasionally feeding on human ordure. 

Pycnosmm mrgimle, Wied. Kot so numerous as P. pulorimi but commoner 
on the meat stalls. Breeds in decomposing carcasses and meat. 

Pyemsom bezmmm, Vifieneuve. Larvae have been taken on several oce^ 
tioi! donkeys’ ears and from sores. In all such cases much destruction of superficial 
tissue had taken place, associated with pus formation. _ 

a IL an Numbers are always to be found around ce.ss-p.ts and prmes. 
Larvae aboLd ki rotting meat and carcasses ; chicken entrails are g®®' ^ 
away carelessly, and if lot picked up by crows or cats become a potential breeding 

nidus for variousjecies bred from decom- 

Synthesimyia hradwna, Br. d, B. Barge numoe 
posing rats’ carcasses. 

Oesteidae. 

and donkeys. 

(C357) 
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Drosophilidae. 

Drosophila sp. Very prevalent hovering over ripe fruit, in which they breed. 
At times they alight on meat and human excrement. 

Hippoboscidae. 

Hippohosca macuktay Leach. Common on cattle, horses and donkeys. The 
number of Hippoboscids taken has been surprisingly few, and 1 am of opinion that 
a moist damp climate like that of Zanzibar is inimical to their development. 

Hippohosca capensis, Olf. Has been recorded by a previous collector, I have 
captured no specimens. 

Ornithoeca podidpis^ Hod. Taken from a species of heron. 

Lynchia mura, Bigot. Common on domesticated pigeons. Numbers of wild 
pigeons and doves have been examined with negative results. 

Cychpodn greefi, Karsch. Very abundant on flying foxes {Pteropus voeUzkowi). 

Order SIPHONAPTERA. 

Puucidae. 

Xerwpsylh ckeopdi Roths. The commonest rat flea ; large numbers have been 
hoilected from the following species of rats :—Epimys mrvegicmf Mus rattus and 
Mus akxandrinas. The giant rat {Crketomys gambiams) and a shrew [Packyura 
murim) are also heavily infested. ^ 

Clenocephalus canis^ Curtis. On dogs and in houses in town. Large numbers have 
been taken from goats, and it occasionally attacks man. 

Cknocephalus /cJfs, Bouche. From cats. 

Sarcopsyludab. 

Bermlophihs penetrans, L. Common throughout the two islands ; I have taken 
them on two occasions from dogs. 

Echidnophaga gallinacea, Westw. Very common on fowls, the bare parts of the 
head and the region around the eyes being often thickly encrusted. Several specimens 
have been taken from the common town rats. 

Order RHYNCHOTA. 

CiMICIDAE. 

Cimx hemiptera, F. The tropical bed-bug is to be found everywhere throughout 
the two islands. At times it is a veritable scourge in the prisons. 

Cimx lectukrius, L. This insect is extremely rare in Zanzibar. Our collection 
contains a few specimens, all captured from one Goanese, who bad resided for some 
years in the town. 

Order ANOPLURA. 

Haematopinidae. 

Ha^makpinus tid)er(Mlatus, N. Common on domesticated buflaloes. 

Lkgmthus vituli, L From calf. 

pEDlCUtlDAE. 

Pediculus humanus, L. A common pest among Indians, rarely found on native 
Africans. 
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Order MALLOPHAGA. 
Philoftebidae. 

J^imus varius^ N. From a crow {Conm spkndens). 

Liotheidae. 

Colpocephahm suhaequak, N. 
laemohothrium titan, Piaget. 


From a crow (CorfM^ spktidens). 
From a kite (Mite aegpptius). 


Order ACARINA. 

IXODIDAE, 

^Ihipicepfialus appemicumus, Neum. The commonest species on cattle; un- 
doubtedly the carrier of African coast fever. 

Rhipicephdus simus, Koch. Taken on cattle and donkeys. 

Rhipicephalm sanguineus, Latr. Very common on dogs. 

Rhipicephdus evertsi, Neum. Common on cattle, goats and sheep. Generally 
found around the anus or in the ears. 

mimephalmjnikklks,0^tBt A rare form in Zanzibar. Numbers can be found 
on cattle imported from the Somali Coast, including replete females. This tick, • 
probably owing to climatic conditions, has been unable to acclimatise itself on the 
Island ; no specimens have been obtained from local stock. 

Rhipicephalus nmuktus, Neum. From domesticated pig. 

Boophilus decohratus, Koch. Abundant on cattle. 

Boophilus australis, Fuller. From local cattle. 

AmblymmmriegatmJ. Taken from cattle, goats, sheep and camels, 

AMymm hekmm, Koch. A tare species ; a few have been obtained from 

"^tiabrnm L. A number have been collected from camels ; on other 

domLicated animals they seem to be rare. I am mebned to think that this species, 
like R. fukMus, has been unable to acclimatise itself. 

Haempkysdis kadi, Aud. Very common on dogs. 

H(temphysdisbupimsa,mr]). From imported Indian cows. 

identified all material submitted to them. 
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COLLECTIONS RECEIVED. 


The following collections were received by the Imperial Bureau of Entomology 
between 1st October and 31st December, 1916, and the thanks of the Managmg 
Committee are tendered to the contributors for their kind assistance : - 

Dr, W. M, Aders :~4 Diptera ; from Zanzibar. 

Mr. E. A. Andrews about 50 Thrips ; from Assam, India. 

Capt. C. H. Armitage, C.M.Gr., D.S.O. :-'2 Haeniatojiotu ; from the Northern 
Territories, Gold Coast. 


Dr. J. H. Ashworth 9 mosquitos ; from Africa. 

Mr. G. E. Bodkin, Government Economic Biologist !— 4 Diptera, 34 Hymenoptcra, 

12 Coleoptera, and 1 sp. of Coccidae ; from British Guiana. 

Mr. J. R. Bovell, Superindent of Agriculture : —20 Diptera, 77 Hymenoptera, 

16 Coleoptera, 8 Termites, 1 Mallophaga, and 14 Thrips ; from Barbados. 

Dr. H'. Brauns :-31 Coleoptera, and 11 Rhynchota; from Cape Colony. 

Dr, G. D, H. Carpenter 1 Pangonia, 2 Tabanidae, 1 GZossino, 7 other Diptera, 

2 Hymenoptera, and U Coleoptera ; from German East Africa. 

Mr. E. C. Chubb, Curator of the Durban Museum :~2 Longicorn beetles ; from 
Natal. 

Mr. M. T. Dawe, Director of Agriculture 4. Tabanidae, 12 Dermafdia larvae, 

12 other Diptera, 9 Hymenoptera, 3 Lepidopterous larvae and 1 pupa, 53 Coleoptera, 

1 sp. of Coccidae, about 300 Aphids, about 36 other Rhynchota, and 84 Ticks; 
from Colombia. 

Division of Entomology, Pretoria 6 Lepidoptcra, 13 Hymenoptera, 53 Coleoptera 
and 10 Rhynchota ; from South Africa, 

Mr. P. R. Dupont, Curator of the Botanic Station about 35 Lepidopterous larvae, 
132 Coleoptera, 18 Coleopterous larvae, 50 Ants, and 30 Mites ; from the Seychelles. 

Mr. E. D. Easterbrook :-7 ticks od a Lion ; from Nyasaland. 

The Director, Geneeskundig Laboratory :-29 Mosquitos ; from Java. 

Mr. G. 9> Hill, Government Entomologist :-~5 species of Coccidae; from the 
Northern Territory of Australia. 

Imperial Department of Agriculture i -12 La^msterm beetles ; from the British 


West Indies. 

Dr. N. M. Leys ;-34 Tabanidae, 1 Stotnoxys, 3 Auchtmmym, 62 other Diptera, 
32 Hymenoptera, and 10 Rhynchota ; from Nyasaland. 
n. T W Scott Made '-222 mosquitos and a number of larvae and pu^e, 

2 Hawk moths, 3 sp, of Coccidae, 40 other Rhynchote, and 10 Mites, tiom 


Gold Coast. 


(C357) 
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Prof. G. B. F. Nuttall, F.R.S. 10 Tabanidae, and 1 flea ; from Manchuria. 

Mr. A. H. Ritchie, Government Entomologist 2 Tabanidae, 12 other Diptera, 
7 Hymenoptera, 2 Moths, 99 Coleopteia, about 50 Aphids, 8 species of Coccidae, 20 
other Rhynchota, 6 Orthoptera, 6 Millipedes, and 54 Land Snails ; from Jamaica. 

Dr. J. J. Simpson 58 Mosquitos, 2669 Glossim, 12 Tabanidae, 128 Hippoboscidae 
122 other Diptera, 15 Coleoptera, 41 Hymenoptera, 2 Rhynchota, and 411 Ticks ; 
from the Northern Territories of the Gold Coast. 

Dr. H. Swale ;-~80 Coleopteia ; from Samoa. 

Mr, R. Yeitch:“-13 Diptera, 9 Hymenoptera, 4 Lepidoptera, 48 Coleoptera, 
52 Rhynchota, and 4 Orthoptera ; from Fiji. 

Dr. W. G. Watt, Medical Officer of Health 424 Mosquito larvae, 2 Coleoptera, 
and 14 Coleopterous larvae ; from Ashanti. 

Wellcome Bureau of Scientific Research :“12 Mosquitos, 2 other Diptera, about 
50 Ants, and 305 Lepidoptera ; from Grenada and Venezuela. 

Mr. C. B. Williams 7 Mosquitos, 20 Tabanidae, 63 other Diptera, 491 Hymenop- 
tera, 60 Coleoptej^^, 30 Rhynchota, 7 Orthoptera, 3 Ticks, 3 Spiders, and 1 tube of 
intestinal worms ; from British Guiana. 
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Numerals in heavy type indicate that the species is illustrated on that page. 


abdominaliSy Goniocotes, 189. 
abnormlis, Bathosomyk, 220. 

„ Ochlerotatus, 220-221. 
abnomis, Baragonioeotes, 189. 
abriiptus, Thyridanthrax, 33, 49, 77, 
and note. 

Amek, scalednsects on, 62, 379. - 

„ Tnelanoxylon, Leeanium acacim • 
on, 356. 

acaciae, Aspidiotus, 60. ^ 

„ Fiormia, 63-63. 

,, var. hiloba, Fiorink, 63, 

„ Leeanium, sp. n., 355-356. 

avaciaefoUum, Microlobimn, 350, 
acanthium, Onopordon, 87. 
acanthosceles, Goccopkagus, sp. n., 
141-144. 

Accra, domestic mosquitos of, 161-177; 
Cnle^ tritaeniorhynelus from, 224, 
225 ; experiments on larvioides in, 
277-295. 

Giccraensis, CuUx, 225. 

Achaiijta panikera, EretmopodiUs 
breeding in shells of, 393. 

Achras sapota (Sapodilla), 105, 

Adersia oestroides, in Zanzibar and 
Pemba Is., 398. 

Adrama, 100, 120. 

„ ausfeni, 120. 

,j determinata, 120, 121. 

.adersi, Leeanium, sp. n., 357. 

„ Ochlerotatus (Diceromyia], sp.n., 
214-215, 230, 396. 

AMes, classification, 202-224. 

„ cahpus (see /asciofa). 

„ Jusms, synonym of A. dnereus, 
221, 223. 
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Aedes malnyi, referred to’ Mieraedes, 
228. 

„ simplex, referred to Shisea, 224. 

,, (iMcs) buthri, 221, 222. 

„ „ eeylnnieus, sp. n., 221, 

222 . ^ 

,, ,, cinercus, 215, 221. 

„ /rnpilis, 221, 222. 

,, ,. leiccAtfinjSp. II., 221,222. 

,, .. punayenm, 221, 222. 

,, ,, pseudodiurna,2%\, 

pscttdowedio/flsciafttS, 

221 , 222 . 

, , , , SMigvlflrig, 221 , 222, 223. 

,, ,, WTims, 221, 222, 223. 

„ mnetas, 221, 222. 

,, ,, t'inhs, 221, 222. 

„ yerhuryi,sp.'o., 221,222* 

„ (imrif/ci'es) opieolis, 204. 

, aureoUneatus, 204, 
205. 

hrevitiUa, 203, 204- 
eonfusus, 204. 
conjungens, 204. 

, sp.n., 204, 

” 206. 

hyh'idus, 204. 

. 204, 208. 

huchinqenms, 204, 
" 206 

viaine, sp. n., 204, 
” 208. 

' malayi, 204, 207, 

■ ,, obturhans, 204-208, 

„ panalectorog, syno- 

nym of A. oJtHf- 
205-206. 

B 
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Aides (Amigeres) ventralis, synonym i 

of A. ohtwrhans, . 

205. I 

„ {Ockkrotakis) (see Ochlerotaius), '■ 

„ {Skusea] ameBii, 203, 223, i 

„ „ fmerea, 223. | 

„ longirostris, 223, 224. j 

„ „ ^enibmisis, 203, 223. 

„ „ simplex, 203, 223, 224. 

„ {Stegomyia) (see Siegomyia). 
a^es, Aimtomyia, 228. 

A^imorplus, 215. I 

■ Acinus, 228. ; 

AHomyia africam, 228-229. | 

„ c(itasticta, 229. . j 

„ squamvpenniSi 229. ( 

venustipes, 22ii. 

Aegle marmlos, 106. ! 

Aegophagomyia pungens, common in 
Zanzibar and Pemba Is., 398. 
aegyptiaca, Z'Uffa, 109, 110. 
aegypiium, Hyahmmc:, 28, 401. 
aegyptiuSy MilvuSy 401. ' : 

ae^le, Lccanium, sp. n., 354, 355. 
acqmliSf MoTiacrostichus, 114. 
AeiMgmthus ajer, infeats Siidocoecus 
divei'meta, 313, 
3U. 

„ „ var. ca vihhris, no \ . , 

bred from S. di- 
morphus, 313, 

314. 

afer, AHhognalkus, 313, 314. 

„ var. cavilabris, Aithoamikus, nov . , 

31.3, 314. 

„ ChUon&ums, sp. n., 243-247, 249. 
africma, AMomyta, 228-229.^ 

„ DuUonia, 219. 

„ Stegomyia, 26, 27, 172, 176. 

Lecanium, 357-369. 

„ „ vinde var., 357, 

359. 

Gjricanns, Mansonioides, 171-173, 176, 

278, 280, 29^294. 

„ 220 . 

„ Tabanus, 397, 398. 
ajp^rvar. ethiopicus, Oulex, 174. 
,Aioretoiinyia aMes, synonym of Mi- 
craMes jiialayi, 228. 
uitkeni, Anophles, 273. 


AkefTMS andex&oni, sp. n., on orange in 
Brit. E. Africa, 347-348. 
guinqtiepori, sp. n., on Micro* 
loUum in Brit, Guiana, 
349-350. 

olhvpalpm, Tahanus, 27. 

(AhipecUis, !Pa5anu8, 398. 
dbistfigata, Bacirocera, 101. 
cAbiventm, Tackyeineta, 182. 

Alhizzia moluccma, Lecanium amciae 
on, 356., 

alfeoflMomTialis, Vranotaenia, 15,17'18. 
alhocephalue, OchlerotaVus, 171, 396. 
alboptt^osws, Culex, 228. 
albopida, Stegomyia, 209. 
albopichs, Culex, 209. 
albopmctata, Eeedomyia, 210. 
albotaeniatus. Anopheles, 273-275. 

var. mmtams, ATwphe- 
les, 273-275. 
OcWerotatus [Finlayia), 
211 . 

dboventraUs, Ochlerotaius, 220, 221. 
alectoT, Grax, 189. 

Almrites trUoha, mosquitos breeding in 
boles in, 262. 

alhaudi, Saematopoia, 147. 
Amhhjomma cajennense, attaching man 
in Brit. Guiana, 183. 

„ dmimiU, on reptiles in 

Brit. Guiana, 183. 

„ hehraeum, rare in ,Zanzi- 

bar, 401. 

„ humeraU, on turtles in 

Brit. Guiana, 183. 

„ cariegatum, in N. Nigeria, 

28; in Zanzibar, 401. 
nmboi)wwsis, Megarhimus, 202. 
amesii, Aides (Skusea), 203, 223, 

„ Stegomyia, 223, 

Anastaius viridiceps, parasite of Glos- 
sma morsitans, 75. 
andersoni, Akermes, sp. u., 347-348. 
Andropogon sorghum (Cholam), 109. 
Aneristus eeroplastae, 238. 

„ croconotus, sp. n., bred from 
Lecanium in W. Africa, 
234-238. 

angulata, Forogymnnspis, gen. et sp. n., 

55-58. 
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mgulaium, TkysosioDmUf 190. 
anguste-aUiius, Culesc, 228. 

Ankylogtoma, near ceylaniomi, 15 from 
one dog in Brit. Ouiana, 182, 
annetti, Taeniorhjnchus^ 172, 177. 
amulata, JJranoimnia, 7, 15-17. 
annulatus, BoopUhs, 28. 

„ Culex, 263. 

„ var. aiisf/rtUs, ilforgaropus, 
183, ^ ■ 

amuUfems, Ochlerotatm, 216. 
awuttlioris, 12, 26, 27, 174, 175. 
annulipes, OchUrotatug, 215, 
amnlirosiris, Stegomyia, 203, 210. 
Anopheles aWceni, 273. 

„ dbotaeniatus, 273, 274, 275. 

„ var.Tnowtetts, 
nov., 273-275, 

„ argyrotarsis, in Grenada, 260, 
263. 

„ harhtri, 201. 

„ harbirostris, 275. 

„ synonym of 

A,plumbeus, 201. 

„ hrevipalpiSf 275, 

, costolis, 7, 26, 27, 162, 167* 

169-175 ; larvicide ex- 

periments with, 292 ; in 
Zanzibar and Pemba 

Is., 393-396. 

jMMfituSf 171, 172, 174, 175, 
393 ; in Zanzibar and 
Pemba Is., 394-396. 

„ leucosphyrus, 273. 

manritianus, 171, 175; in 

Zanzibar and Pemba Is., 
394. 

„ pharoensis, 171, 175. 

plv/mbeus, habits, 201, 212. 

,, rujipes^ 174» 1^^* 

„ sinensis, 274, 275. 

„ sgmmosus, 174, 175; in 

Zanzibar and Pemba Is., 
394. 

„ unibrosuSt 171, 175, 2/3-275. 

ausei, Aspidiotus, sp. n., 193-194. 
mitenmta, Meracanthomyia, 120. 
anthropophagat Cordylohia, 399. 
Aonidiella (see ispidiofus). 

Aphis coffeae, referred to Toxopkm, 


gossypii, 342. 

„ Twrii, 342, 

„ rumicis, 89, 342. 
apkalis, Aedes [Annigeres), 204. 

„ EabrolepiSi sp. n., 81 7- -8 20. 

opiccargentea, Skgomyia, 172, 210. 
appendiculatus, likipicephalUfSt 401. 

Apple trees, control of iepidoeapAes 
idmi on, 267, 

Amrms scolopaceus^ Colpocephdum 
dissimile and Laemhthmm sp. 
from, 190. 

areeae, Aspidiotus {Chrysomphdus) die- 
tyospemi var„ 372. 

j Argas persicus, common iq fowl-houses 

I in Brit. Guiana, 182. 

I argenteopundaius, Oehlerotcdus, 219. 

I argyrotarsi.% Anopheles, 260, 263, 

' ones, 0ms, 188. 

I onucitum, lecanium, 51. 

Arnnigem (see AMes). 
artivulatus, (Juiex, 218. 

„ OchlerotaUis, 219. 
xh'tocarpus mtegnjolk,, Dacus m fruit 
; of, 105. 

i Ary!^oboTU8 torridus, larvae of Mydmu 
\ pici parasites of, 187. 

i A scans megalocephola, from a horse in 
! Brit. Guiana, 182. 

, osiniuws, Gastrophihs, 399, 

: asinus, Bquus, 188, 

AspidioUphagiis citrinus, 320. 

Aspidioto acacme, 60, 

' „ onset, sp. m, on coconut 

leaves in Seychelles Is., 
193, 

„ , bigeloviae, 377. 

mmelliae, 320, 371. 

„ cisiuloides, 375. 

destructor, on Pmdanus in 
N. Australia, 53, 58. 
didyospeTmi, on roses in 
Uganda, 

371. 

„ var. orecoe, a 
synonym 

oLd.dicf^' 

oipefnii, 

372. 

eryilutispidia, sp. n., on^^rip 
ihraspis in Brit. Guiana, 
372. 
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Asj^idiotm Jimhriatus var, capenfiSt 
var. n., on Cycads in 
S. Africa, 373. 

„ fodiens, from N. Australia, 

53. 

„ Mloggiiy 373. 

„ Tnauntimns, sp. n., on 

palms in Mauritius, 374, 

„ viiniaUje, sp. n., on Eucalyp- 

tus miniaia in N. Aus- 
tralia, 53. 
oppugmtus, 317. 

„ orienialis, from N. Aus- 

tralia, 53. 

„ pimeniae, ap. n., on pimento 

in Jamaica, 375-376, 

„ mitifomm, 373. 

„ subcuticulaTiSf sp. n., on 

Ficus in N. Australia, 54, 
„ unilobis, from N. Australia, 

63. 

aspidistrae, HemichionaspiSt 58, 59. 
assessor, Lipeums, 189. 
asteliae, Fiorinia, 51. 

Asterokcanvum Jiilli, sp. n., on Livistom 
in N. Australia, 63. 

„ spectabile, sp. n., 375. 
atraium, Monalonion, 381-382. 
aureolineaius, Aedes {Armigtres), 204, 
205. 

aurites, Taeniorhynchus, 172, 177. 
austeni, Adrama, 120. 

Australia, K., Coccids from, 53-6.5, 
ausfjaliensis, Ochhrotaiu s ( Finlay ia ) , 
211 . 

austTalis, Boophilus, 401. 

„ Margaropus annulafus var., 
18.3. 

Avicemia nitida (Courida), Lecanium 
aeguale on, 355. 

Bactfoeera (for Indian species see 
Ghaetodacm). I 

Bactrocera alhislrigata, 101. 

„ Jmuenfeldi, 101. 

„ frenchi, 101. 

„ vmhrosa, 101. 

„ sonata (Bezzi, nec Saunders), 

synonym of Gioftodacus 
correcius, 107. 

baimhiS, Lipeurus, 189. 


6al/ouri, Uranoimnia, 17, 18, 171, 172, 
177. 

Banana, Monalonion on, 381. 
bancrofti, Filaria, 393. 

Bcmksinelh lineatopennis {hteolatem- 
Us), 171, 175 ; in Zanzi- 
bar, 396. 

„ punctomtaUs, 171, 175. 
Barbaropus paradoxus, new Chalcid 
bred from, 132. 

harberi, An^heles {Goelodiazesis), 201. 
barbirostris, Anopheles, 275. 
harianenm, Anopheles, 201. 
barkeri, Lophoceratomyia, 226, 227. 
Bathosomyia abnormalis, referred to 
Ochleroiatus, 220. 

BemUdula discisa, in Brit. Guiana, 185. 
„ varieqata, in Brit. Guiana, 
185. 

benefactrix, Mutilla, sp. n., 33, 93-95. 
hezsianum, Fycnoso-ma, 399. 
biannulata, Eecdomyia, 219. 

UeaudakiS, Fseudococcus, 51. 
bicohr, Bolbodimyia, 185. 

,, Fegomyia, 87-92. 
bicruciaiumj Tjecamuni, 357-359. 
bijoliata, Gulex, 225. 
bigedoviae, Aspidiotus, 377. 
higuitatus, Ghaeiodams, sp. n., 103, 111, 
„ Tabanus, 397, 398. 

I biUingtoni, Tabams, 27. 
hipunctata, Beedomyia, 219. 

Upustulata, Baciroeera, 112. 
hipusiuhtus, Chaetodacus, 103, 112. 
hisenaium, Ilenopon, 189. 
bispmostt, Eaemapliy satis, 401. 

Bligliia sapida, Tjecanium subhirsuixm 
on, in W. Africa, 368. 

Bolbodimyia hkolor, ip Brit. Guiana, 
1S5. 

Bombyliids, parasitic on Glossina, 36. 
Boophilus annulaius, in Nigeria, 28, 
- „ australis, in Zanzibar, 401. 

„ dccoloraius, common on 

cattle in Zanzibar, 401. 
brachycera, Mellesis, sp. n., 115-117. 
hrasilmm, Synthmomyia, 399. 
bremli, Neosquamomyia, 207. 
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bnvijorrmy ‘Phih^temSf 189. [ 

brer/ipahm^ Anopheles^ 275. 

„ Gnlex [Cyaihomyia], 227. 

„ Cyathomyia, 224. 

.. „ Glossmiy 31, 32, 77'78. 

„ ToxorhyncUies., 396. 

hreripalpus, lophocemtomyh, 227. 
brevhUihiSf Doc us, 101, 121. 
brevitibia^ Aedes (Amiigeres), 203, 204. 
Brit. B, Africa, new Baemotopota from, 

145, 150; new Cocoid^ from, 348, 

356, 362, 380. 

British Guiana, animal parasites in, 
179-190 ; new Coccids from, 350, 

354, 355. 362, 360, 370, 371, 373. 

hmnipti, Siegomyia, 210, 
bmnfeUia, iMmivm, 371. 

Biijo mnrinus, ticks on head of, 183. ^ 

hiUatifrom, Uaemoiopoto; 150. 

Burma, fruit-flies in, 99-121. 

iuscki, Slegomyia, 293. ; 

huthri, AMes (Aedes), 221, 222, 

Butmdes stmta, Colpocephalim 9p. | 

from, 190. 

Pi'mo.spis, 59. 

Cacao, aphis attacking, in Africa, 338, 
341; ifowafomw sp. damaging pods 
of, in Colombia, 382. 

Cacao Aphis {Toxoptera cojfeae)^ syiio- 
nymj- of, 337. 

cackvnnans, Berp 0 t<otheYes, 189, 190. 
caiennensis, T<}h(iny<s, 187. 
cajani, Lecanium, sp. n., 359, 
cajemxfise, AmUyomrM, 183. 
cahitrams, Stomoxys, 24, 28, 185, 399, 
calidvs, MdUophoTct, 185. 
MUgi'iiosus,Vchlc7’ot(it'iis, 171, 215. 
Cdlmitra, 100 , 120 . 

,, smicroidxs {sm;ieroid€S)f 120, 

ealopust AedeB, 81. 

Calotropis procera. Dams hngistyhis on, 

101 , 121 . 

cflfJwKiac, Aspidiotiis, 320, 371. 
cancer, Deinocerites, 263, 264, 
Gtenoceplialus, 400. 

Aspidioim (Evaspidiolus) 

briains var., 37S. 


O/ti’ojimpis, sp, u., 377-379. 

„ Hippolmen, 400. 
capitis, Pedimlm, 188. 

Capra hircns, Tricbodecics rifmaa; from, 

1S8. 

Capsicum ffuicscem, Dams Jerrngmm 

on 104, 

Caroja arbom, Daxvs si>p, on, 1 05, 106. 
canienkri, Pkiiysaissdia, sp. n., 343- 
344. 

mstilhae, Flaiysaissetia, 344. 
minppa, Tmninalia, ,394. 
caiaslicia, Acdo^nyia, 229, 

Gathartes peniger, lipem'US assessor 

from, 189. 

ctifori, Lecmium, 368. 

caudata, Bacirocera, 110 . 

candaim, Ghaetodams, 103, 110, 121. 

Gavia porcellus, Gyropus oralis from, 

390. 

carilabris, A ethognnthus afer, var. nov., 

313, 314. 

Gerapteroceriis comiger, 249, 250. 

„ hkmUains, 249, 317. 

„ wiirrtbtiis, 2.50. 

„ ^ttersoni, 

I sp. n., bred from Fin- 

•vortta personata in 
M- . Africa, 250. 

i Cerufopofjnn, a pest in Grenada, 264. 

' Gempithcms mna, in Grenada, 2.59. 

ceriferus, Pseudxmcm, 51. 

( mopUstae, Aneristvs, 238. 

353. 

mci, a Cbalcid bred from, 
249. 

vuiUeii, now Chalcid bred 
from, 242. 

eenina, Filaria, 182. 
cmus> Diicrariomyia, 185. 

Ceryle toyrguata, Fihria physdura from, 
182 ; Philoptents duplieaiui from, 

I 189. 

i ceylanknin, Ankylostonia, 182. 

Ceylon, fruit-flies in, 99-121 ; new 
Culicids from, 221, 222. 

1 Ceyl&nia theaeeoh, 337 ; synonym of 
j Toxoptera coffeae, 338-339. 

1 ceyhnicus, AMes, sp. n., 221, 222. 
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Ohtttiodacus, revision of, 101>*114. 

„ higuUaim, sp. n., 103, 111, 

113. 

„ hvpmfulaiM, 103, 112,113. 

, 103, 110 ; food* 

• ■ plants of, 121. 

„ corredus, nom. n., 103, 

106, 107, 108; food- 
plants of, 121. 

„ cuciirbitaet 101, 103 ; 

variationin, 109; food- 
plants of, 121. 

„ diversus, 103, 108 ; food- 

plantsof, 121. 

„ duplicaius}, sp. n., 103, 

107; food-plant of,121. 

„ fernigineus, 101 , 102 ; re- 

vision and 
distribu- 
tion of, 104. 
105, 106. 

,, „ dorsalis f 102, 

104 ; food- 
plants of, 
121 . 

„ ,, indsns f 102, 

105, 113; 
food-plants 
of, 121. 

„ versieolor , 

var. ii.,102, 
105, 113; 
food -plants 
of, 121. 

* garcmiae, 103, 110 ; food- 

plant of, 121. 

„ hageni, 103, 109 ; food- 

plant of, 121. 

„ ina&ulipemis^ 104, 109 ; 

food-plants of, 121. 

„ m^ingifeme, 102 ; syno- 

nym of C. zomlus, 105. 
„ persicae, 102 ; synonym 

of C. umaius, 105. 

„ mUelhriSf 104, *113. 

„ smtelhriuSi sp. n., 103’ 

110, 113, 

„ scuklkiius, 114. 

„ «cnMinu5,sp.n., 113,114. 

,, sqmlidus, synonym of 

0. zomUts, 105. 

„ iuherculatM^ sp, n., 102, 

106 ; food - plant of, 
121. 


i Cftoetoducws zonatm, 102 ; synonyms 
of, 105, 106 ; 0. <!or- 
redas very near, 107 ; 
food -plant of, 121. 
ehaeioventraliS) Lophoceraiomyki, 228. 

„ Neomelanoconim, 228. 
Chalcidoidea, notes on African, 123- 
132 ; Coccid-infesting, 137-144. 
chalybdea, Frogne, 189. 
ekelonioides, Lecanium, sp. n., 369-371. 
Ohmopodinm albums 92. 
cheopis^ Xinopsylh, 400. 
cheriway, Polyborus, 190. 

Chillies {Capsicum), Bacus attacking, 
104, 105. 

Ghihneurus afer, sp. n., bred from 
Fulvinaria jacfcsoni in 

W. Africa, 243-247, 
249. 

„ cyanonoius, sp. n., bred 

from Lecanium in 
W. Africa, 243-249, 

„ dactyhpii, 243. 

„ elegans, 243. 

„ Jormosus, 243. 

,, oftsciim, 243. 

China, new PJilehoiomus from, 191-192.’ 
Ohionaspis capensis, sp. n„ on Acacia 
in S. Africa, 377, 378. 

„ cwmmomi, 61. 

„ dihtaia, from N. Australia, 

58. 

„ distorta, sp. n., from 

S. Africa, 377. 

„ fici, sp. n., on fig in Brit. E. 

Africa, 379. 

„ graminis, var. near diwr- 

gens, from N. Australia, 
58 ; Ohalcids bred from, 
320. 

„ minor, Chalcids bred from, 

320. 

„ olivina, Chalcids bred from, 

141. 

Ohrysohaianus pelhcarpns, Lecanhim 
pseudotessellaium on, in Trinidad, 
352. 

chryiiogaster, Eretmopodites, 176. 

„ var. sttbsmplicipes, 394 
396. 

{Ghrysomphalus) cisiuloides, Aspidiotas, 
37.1 
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{Ohrysomphalufi) dictyospenni, Aspidi- 
otu8, 371, 372. 

„ dudyospermi var. are- 

cae, Aspidiotus, 372. ; 

„ erythraspidiSf Aepidi- 

otus, sp. n., 372- 

373- 

„ mauTitiams, Aspidi- 

otns, sp. n., 374- j 

37D. 

Chrysops costataf attacks man in I 

Brit. Guiana, 185. ! 

„ fnlviceps, in forests of Brit. 

Guiana, 185. 

„ longicornis, common in Zan- 

zibar and Pemba Is., 398. 

„ tristis, attacks man in 

Brit. Guiana, 185. 

Gimex hmiptera {roiundatm)^ common 
in Brit. Guiana, 188 ; a pest 
ill Zanzibar and Pemba Is., 

400. 

„ ledvJariuSy in Zanzibar, 400, 
cinereu^f Aedes {Aedes), 215, 221. 
ciwTiamu^ut, GUmmpis, 61. 

Cinnamon, Lecanmm Tna-ngiferae on, in 
the Seychelles, 196. 
cistulaideSf Aspidiotus (Ohrysomphalus), 
376. 

cilricola, Monao'osiichus, 100, 114, 119, { 

121. I 

citrintiSf Aspidioiiphagus, 320. 

Citrn^ a?tranth(M (see Orange). j 

„ deeumam (Pomelo), Dacus spp. ; 

attacking, 104, 110, 121. 

climax, Tricliod''cks, 188. ! 

Coceidoxenu:-, 234. | 

,, coelops, sp. n., 233, 311, ! 

312, note, 311, 312 ; 
bred from Geroplastes 
vuilleti in S. Nigeria, 
238-242. 

„ distinguendiis, sp. n., 

bred from Lecanium 
spp. in W. Africa, 311, 

,, obscnratiis, sp. n., 239, 

241, 311, 312; bred 
from Lecanium some- 
reni in W. Africa, 242. 

,, ’ poi'ioricensis, 238. 

Coccopkagm acanthoscehs, sp. _n., bred ’ 
from Lecmimm in Singa ■ 
pore, 141, 

„ funeralis, 144. 


Coccophagm immaculatus, 144. 

„ niger, 144. 

„ oUaphilus, 144. 

„ orientalis, 144. 

„ princepg, 144. 

„ purpureus, 144. 

Coco de Mer (see Lodoicea). 

Coconut Palm {Cocos micifera), scale- 
insects on. in Seychelles, 194, 196. 
(CoelodmzeEU) barber i. Anopheles, 201. 

,, phmbeus. Anopheles, 

201,212. 

coelops, Goccidoxenus, sp, n., 233, note, 
238-242, 311, 312. 
coerulea, Florida, 189. 
cojjeae. Aphis, 337. 

„ Toxoptera, 337, 330-342. 

Coffee, 337-342, 358, 359, 363. 

Collaria oleosa, attacks rice in Co- 
lombia, 381. 

collaris, Monalonion, sp. n., 382. 
Colombia, new spp. of Rhynchota 
attacking cacao and rice in, 381-382. 
Oolpixys necator, gen. et sp. n., 129-132. 
Colpocephalum dissvmile, from Uost- 
rhamus socixibilu&nd 
Aramm scohpaceus 
in Brit Guiana, 190. 

,, sp. near importmum, 

from birds in 
Brit. Guiana, 190. 

„ macnlatum, from birds 

in Brit. Guiana, 190, 

,, phaeostomum, from 

Favo cristatus, 190. 

„ subaequale,homGarvus 

splendens in Zanzi- 
bar, 401. 

Cokmha domestica, Mallopbaga from, 
189, 190, 

compar, Goniodes, 189. 
confuus, AHes {Armigeres), 204. 
Congo, new Eaeniatopota from, 146, 
158-159. 

conjmgens, Aedes {Armigem), 204. 
eonnali, Uranoiaenia, 171, 177. 
conopas, Gulex, 224. 
conapas var. gihlini, Pseudoiaenio- 
rhynchus, 224. 

„ Taeniorhynchus, 224. 
conopsoides, Monacrostichus, 114. 
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conservator, Culex {Micraedes), 264. 
consimilis, Culex, 12, 171, 174, 175. 
conspicms, Tahamis, 397, 398. 
Cordylohia anihropophaga, in Zanzibar, 
399. 

comiyer, Cerapierocerus, 249-260, 

„ J^ncyrtus, 314, 
comigenm, JHuseniion, 314-316, 
correctus, Chaetodacus, 1 03, 1 06-1 08, 
121 . 

Corvus splendens, Nirmus varms and 
ColpocepJialum suhaeguale from, 401. 
costalis, Anopheles (see AnoplieUs). 

„ Pyretophorus (see Anopheles), 
eosiaia, Ckrysops, 1,86. 
crabr(wi/or»m, gen.D . , 1 1 5- 1 1 7 , 

„ Monacrosiickus, 114, 
115, 117. , 

crassimis, Baematopota, sj). n., 145, 
150-151. 

crassipes, Lepidoselaga, 185. 

Crax aletftor, Menopon maeropns from, 
189. 

crdacem, Eunoins, 252. 
cristains, Opisihocomus, 189, 190. 

„ Pavo, 189, 190. 
croconotns, Aneristus, sp. n., 234-238. 
cmdelis, Haematopoia, 150. 
crunta, Eaeniatapota, 150. 

Orypiococcm nudafus, synonym of 
Sphaeroccceus parvus, 52. 
Gknocephalus canis, common in Zanzi- 
bar and attacks man, 
400. 

„ felts, common on coast- 
lands of Brit. Guiana, 
188 ; in Zanzibar, 400. 

Cienochiton spinosus, Lecanium arma- 
turn identified with, 51. 

„ sp., 347. 

Cucumber {Cucumis), fruit-flies attack- 
ing, in India, 109, 110, 119. 

Oucumis (see Cucumber). 
cMumis, Paeus, 101. 

Cuenrbikt (see Gourd). 

„ melo (see Melon). 

„ pepo (see Pumpkin). 

emifhiiae, Baclrocera, 109. 

„ (Jhaetodacus, 101, 103, 10&- 

110 , 121 . 


cucurhitae, Bacus, 101, 109. 

Culex, descriptions of larvae of, from 
Gold Coast, 7-12 ; spp. 
occurring round Kaduna, 
Nigeria, 26, 27 ; domestic 
spp. of, in Accra, 161-177 ; 
8pp. of, in Zanzibar, .39.3-395. 
accraensis, synonym of G. ilia- 
iassius, 225. 

ager var. ethiopicus, 174. 
alhopcdposus, probably a syno- 
nym of Stegomyia fasciata, 
228. 

alhopuius, 209. 

angusie-aJatus, probaidy a syno- 
nym of t^ieg. Jaseiat-a, 228. 
annulatus, in Grenada, 263. 
anmlioris, 12, 26, 27, 174, 
175. 

artmihtus, 218. 

hifoliaia, synonym of C. dutioni 
and 0. iniidiosus, 225. 

( Cyothoniyia) hrevipalpis, 227. 
compas, 224. 

{MicraHes) conservalnr, in 
Grenada, 264. 

consimilis, description of larva 
of, 12 ; distribution of, in 
W. Africa, 171,174, 175. 
eylindrieus, 228. 
decens, larva, il ; in Kaduna, 
26, 27 ; larvae in Accra, 162- 
164, 171-175 ; in Zanzibar, 
395, 

duitoni, 7, 8 ; in Kaduna, 26, 
27 ; larvae in Accra, 162, 171, 
172, 174, 175 ; 0. bifoliaUi a 
synonym of, 225 ; in Zanzi- 
bar, 39.5. 

{Micraedes) elevator, 264, 
fatigans, in Kaduna, 26, 27 * 
lame in Accra, 162-164, 167» 
170-175,278-296; in iagos, 
’177 ; vector of Filaria im- 
mitis, 182 ; in Grenada, 261 ; 
in Zanzibar, 392-394, 396. 
fuscocephdus, 225, 227. 
grahami, distribution in W. 

Africa, 164. 171, 175. 
guiarti, 171 ; larva, 7, note. 
Ursutum, 218, 
infiietus, in Grenada, 263. 
mgrattii, larva described, 11-12. 
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Culex insignift, 7, 171, 173, 175 ; laira 
described, IG'll ; a var. of 
0. rima, 226 ; in Zanzibar, 
395. 

„ larva, 11 ; larvae in 

Accra, f62-16-l, 171-173,175, 
279-295; O.b Ifoliata a syno - 
nym of, 225 ; in Zanzibar, 

394. 

laurenii, in Zanzibar, 394, 

395. 

„ longiariohtiis, 228. 

,, hricatus, synonym of C. whit- 

moreif 22.5. 

„ mkroannulatus, 280, 288. 

„ mino7\ 227. 

,, neotneniorhynclms, synonym of 

G. thalassms, 225. 

„ nigrocostalis (see C, decens), 

„ nocturnm, 218. 

„ omatothoracis, 171. 

„ pallidotliQracis, 7, note. 

„ perfuscuSf in Zanzibar, 395. 

„ perplexus, a var. of 0. visknui^ 

225. 

' „ prwina, larvae, 7-9. 

, „ pseudosteyioetrus, 218. 

„ qmsigelidus, 171, 175. 

,, regius, referred to Toxoriiyn' 

chiteSj 202. 

„ rima, 171 ; C. insignis a var. 

of, 226. 

„ seutellaris, synonym of Stego- 

myia imiegata, 209. 

„ serratipes, synonym of Tkeo- 

haldia longicireohia, 238. 

„ siviilis, in Grenada, 263. 

„ simpsoni, in Zanzibar, 395. 

„ siiiens, 225 ; in Zanzibar, 395. 

„ spatUpalpis, synonym of Theo- 

haldia longiareolata, 228. 

„ stenoetrus, 218, 

„ sugens,2\d. 

„ sylvesiris, 218, 

„ thahssius, 171, 172, 174, 176, 

225, 278,291,293. 

„ tigripes, in Kaduna, 26, 27 ; in 

Accra, 171 ; in Zan. 
zibar, 393, 394. 

„ „ var. fuscus, 162-164, 

171, 174, 175. 


Culex ii‘ilamiodtjr«huK^ ilist motive 

characters of, 224-225 ; in 
Zanzibar, 395. 

„ unijorm.ift, synonym of C. /•m/jco- 
cephnluR, 225. 

.. wifrithifn??, 171, 175 ; in Zanzi- 

bar, 395. 

,, ragam, 218. 

,, V(tricgaiu9, an earlier name for 
Siegomifia Hcnidlans, 209. 

„ synonymy of, 218; 

colour varieties of, 219. 

,, mhmii, 225. 

,, nttatus, 210. 

„ whitmorei, 225. 

,, ::onaiipes, synonym of Rfego- 

myia rariegaia, 209. 

Cttlkada, 215, 

,, eruihrosope, 218. 

„ 218. 

,, nipponii, 218. 

Culicelsafryen, 218. 

Culicine larvae, from Cold Coast, 1-18. 
j Culiciomyia, 224. 

! nehdosa-, in Kaduna, 

j . N. Kigeria, 20, 23, 26, 

I 27 ; in Accra, 3, 162- 

{ 164, 172, 176 ; larvi- 

i cidc experiments with, 

I 288 ; common in Zan- 

I zibar, 395. 

I Culmides, in Kaduna, 21, 23. 

! cumminsi, OeJihroiaim, 26, 27, 176, 21 5. 

I cwrtipdpis, Lophoceratomyia, 227. 

' curtm, Gonioeoles, 189. 

1 curvipes, Diachlorus, 185. 
i cyanonotus, CMloneimts, sp. n., 2-43- 

i ■ 249. 

I Cyaihomym, an aberrant Culex, 224. 

! „ hrevipolpis, 324, 227. 

„ fnsca, in Zanzibar, 396. 

Cyeads, Aspidwri/s on, 373. 

Cychpodia greefi, common on Pt^opus 
voeUzkowi in Zanzibar, 400. 
cychsiigwa, Sycophaga, sp. n., 126-429, 
eylvndrica, Lophoceraioniyia, 228. • 
cylvndricus, Culez, 228. 

Dacinae, table of Oriental and Aus- 
tralian genera, 99-100. 
dar^Upii, Ghihneunis, 243. 
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Thms, in India, liurma, and Ceylon, 
99^121 ; list of plants 
attacked by Indian species 
of, I2I (sec also Ohaetodacus). 

„ brevuiyhs, attacking Cuicnbi' 
taceac in India, 101, 121. 

„ cucumis, 101. 

„ aicnrhitae (see Ghaetodacus). 

„ dorsalis (see Gkaetodacus ferni- 
giveus). 

„ ferrugineus (see CJiaetodactis). 

„ hageni (see CJimiodams), 

„ longistylus, on Calotropis in 
India, 101, 121. 

„ mesomelas, 113. 
olcne, 101. 

„ vertehmius, lOl, 
damicomis, Biehelacera, 186, 

Dmiielfifl, 211. 

dfini’imensw, Leucaspis japonica var., 
61-62. 

Datnra stramoniunii JPegmyia hyos- 
cyami on, 87. 

deems, Oidex, 11, 26, 27, 162-164, 
171-175, 395. 

decoloratns, Boophilm, 401. 

Ikgeerielb sp., on birds in Brit, Guiana, 
189. 

Beiweerites cancer, in Grenada, 263, 
264. 

dentatus, Ochlerotatus, 215, 218. 

Desvoidea fusea, synonym of Armigeres 
malayi, 207. 

determimta, Adrama, 120, 121, 
Bermatopliilus penetrans, common in 
Brit. Guiana, 188 ; common in 
Zanzibar and Pemba Is., 400, 
desertus, Tahanus, 184, 186, 187. 
desHlktoria, Mellesis, ep. n., 115, 118- 
120 , 

destmetar, Aspidiotus, 53, 58. 
Di4i€]ihr%is curvipcs, a pest in 

Brit. Guiana, 186. 

„ podagriens, a pest in 

Brit. Guiana, 185, 186. 
„ seuidlaius, a pest in 

Brit. Guiana, 185. 

diasp idiformis, SpJuieroeoccus, sp. n., 
64-65. 

{Dkeromyia) adersi, Ochlerotatus, sp. n., 
214-215, 220, 396. 
furcifer, OclilerotaUs, 214. 


Dickelacera datnicornis, attacks man in 
Brit. Guiana, 186. 

„ festacea, attacks man in 

Brit. Guiana, 186. 

Biermumyia cerms, attacks man in 
Brit. Guiana, 185. 

Bicrocoelmm near laneeaium, in cats in 
Brit. Guiana, 182. 

dictyospermi, Aspidiotus {Ghrysompha' 
lus), 371-372. 

, , var. arecae, Aspidiotw 
{Chrysomphahis), 372. 
dilataia, Ckionaspis, 58, 
dimorphus, Stietococens, 313, 314. 
discisfl, BemUdula, 186. 

(iissmile, Amhlyomma, 183. 

,, Golpocepkalum, 190. 
dissimiiis, Goniodes, 189. 
distmeta, Haematopota, 147. 
distinguendus, Coccidoxenus, sp. n., 
311-313. 

distorta, Ghiomspis, sp. n., 377-378. 
ditaeniafus, Talmus, 397, 398. 
divergens, Ghumspis, 68. 
diversa, Baciroeera, 108, 

Diversinervus elegans, 140. 

„ sp, n. , b red 

from Lecanmm, 137- 
140. 

diversiseia, Siictococcus, 313. 
diversus, Ghaeiodacus, 103, 107-109,121. 
divisapex, Eaematopota, 148. 

Dock, Begomyia breeding in, 87. 
domesUea, Gohmha, 189, 190. 

„ Meleagris, 189. 

„ Musca, 327- 335, 399. 

domestkus, Gallus, 189. 

„ Oclikrotaim, 171, 176, 219. 

dorsalis, Ghaetodacus ferruginem, 102, 
104, 105, 121, 

„ Bacus, 104. 

„ Oc^.krofufK.^, 216 -218. 

BmopMla sp., breeding in fruit in 
Zanzibar, 400. 

duplicates, Ghaetodacus, sp. n., 103, 
107-108, 121. 

„ Philopterus, 189. 

durhanensis, Ochlerotatus, 218, 396. 
darfeamt, Aecks (Armigeres}, sp. n., 204, 
206. 



GENERAL INDEX. 


415 


durhami, Limaius, 259-262.] 
duttoni, Gulex (see Oulex). 

DuUonin afriema, synonym of Oehlero- 
tains tmalis, 219. 

„ iarsalist synonym of Ochlero- 

tatus, 219. : 

East Africa, new Lecanium from, .*^50. 
eatoni, Ochlmtaius (Fi/rtlayia), 203, 211, 
Ecculex, 215. 

EchidnopJiaga gallimcea, on fowls and 
rats in Zanzibar, 400. 

Echinorhjnchus gigas, in pigs in 
Guiana, 183. 
edax, Baematopola, 158. 
elegans, CUloneitrus, 243. 

„ Biversinervm, 140. 
elevator , Oalex ( Micraedes), 264. 
eminentiaf LopJtoceralomyui, 227. 

Effipis iessellata, 88. 

Encyrtus comiger (see Eiisemion), 
eqmnwn, Trypanosoma, 185. 

Eguus asinus, Tricliodectes pilosus on, 
188. 

Eretmovodites chrysogaster, 176. 

,, „ var. snhsim^ 

plicipes, 
394, 396. 

„ inoi'mtns, 8, 171. 

„ ■ (pmiqoeriUaiuSf habits 
. of, in Zanzibar, 393- 
394, 396. 

Eriaporm, gcu. n., 320-325. 

„ hticeps, sp. n., bred from a 
Coccid in Gold Coast, 
321-325. 

Eriohothrya japonica (see Loquat). 
eruihrosops, Culicada; 218. 
srythraspidis, Aspidioiiis {Ghrysomphi- 
ks), 3p. u., 372-373. 

Erythraspis glaiica, Coccids on, 371,373, 
eihiopicus, Onlox ager 174. 
{Eucalymmtns) chelonioides, Lecanmnif 
sp. n., 369-371. 

Eii€aly])ius niiniaici, Aspidiot'ks on, 54. 
Eugenia jamholana, 108. 

Eiileoanimi) puhescens, Lecanium, 
351. 

Eumelanomnia inconspiouosa, larvae, 
12-13; in Zanzibar, 396. 


emnenoides, MdksiSf sp. u., 115, 119, 

121 . 

Emoim cretaceus, 252. 

„ truncatipennis, sp. n., 252-257. 
Eupelminus tarsaius, parasite of GJos- 
SMwi MorsiianSt 34-35; rate of 
development of, 46 ; S 9 
described, 123-126. 
eurysternus, Haenuitopims, 188. 

Eusemion cornigerumy 250, 314-318. 

,, italicum, 311, 315-317, 

„ pattersovi, sp. n., 250-252, 

315-317. 

{Evaspidiotus) fimbriaim, AspidioUis, 

373. 

„ fmhriatns, var, capen^ 
sisy Aspidioius, 373. 

evertsi, BJiipicephalus, 401. 
expansuy Moniesia, 182. 

fascmf.a, ^^legofoyia (see Stegomyia). 
fasdatapex, Eaematopotay sp. n., 14.5, 

147 148. 

fasciatus, Tahanus, 27. 
fasdpalpisy OcMerotatus {Einlayia), 
211 . 

fatigans, Gulex (see Gulex), 

Federated Malay States, new Culioida 
from, 206, 208, 222 ; AnopMes of, 
27.3-275. 

felis, Cte.nocephalus, 188, 400. 
ferox, Phtysaissetia, sp. n., 344-346. 
fermginea, Bactrocera, 104. 
ferrughmiSy ChaetodaouSy 101, 102» 
104-106. 

„ BamSy 101. 

„ dorsalis, GhaetodacuSy 102, 

104-105, 121. 

, incwits, Ghaefadacus, 102, 

105, 113, 121. 

! versicolor, Ohaeiodacus, var. 

I n., 102, 105, 113, 121. 

! Fixolbia longirosfris, referred to Skusea, 

\ 224. 

I „ simplex, refeiTed to Shusea, 

\ 224. 

I ^ci, Chionaspis, sp. n,, 370-380. 

Fku$, Bacus on, 106 ; Coccids on, 
344, 380, 

„ orhkuhns, Coccids on, 53, 55, 

' 02 . 
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Filoria hancrofii, carried by Siegomyia 
fasciata, 393, 

„ eenlnu, from a cow in Brit, 
Giiiaaa, 182. 

„ mmitis, from dogs in Brit. 
Guiana, 182. 

,, 'pltysaluru, from a Ivingfisher in 
Bril, Guiana, 182. 
fimbmia, ScutarCf 51-52. 
fimhriatm, As'inrUoh‘!>t {Evaspidiotm), 
373. 

„ var. capensis, Aspidioins 

(Evaspidiotns), 373, 
Finlaya, species included in, 211 ; now 
spp. of, 212, 213. 

„ melanopiera, 214. 

Fiorinia aeaciae, lobes on pygidium of 
$. 62-61 

,, „ var, hUohay 63, 

„ asteliae, synonym of F. gigas, 

51. 

,, relegated to Leumspis, 

51. 

„ Icemanejisis, 51. 

„ masMli, referred to Lexicaspis, 

51 ; ])osterior extremities, 

52. 

, , m orns »,synony ra of F, asteliae, 

ol. 

firmipennis, Frolaelws^ 135. 
fiaviJatera, Tomaspis, 271, 272. 
flavipmnis, Ochleroiaius {Finhyia), 211. 
Florida coerulea, Lipeums from, 189. 
fodiens, Aspidiotus, 53. 
fm-mosuSi Ghiloneurns, 243. 
fmgilis, Aedes^ 221, 222. 
fraseri, Stegomyia, 210. 
fratermsy Tabams, 397, 398. 
fraudatrix, Lophoceratomyia, 226. 
frauenfeldi, Badroceraf 101. 
frenchi, Baetrocem, 101. 
jrogaUiy Sarcopkagay sp, n., 265, 

Jryeri, GnUeeUa, 218. 

,, OchlerotaiuHy 215, 218, 220. 
Julgmsy Ochlerotaius {Finlaya), sp. n., 
213-2U, 396. 
fulvicep^, Ghrysops, 185. 
fumipennis, Frohelim, 135. 
fimeraliSy Goaophagus, U4, 
funemy Aede$ {Sbmn], 223. 


JmeBtuSy Anopheles, 171, 172, 174, 175, 
393496. 

Furmspis rw/a, 375. 

/wm/er, OcMerotatus {Dicer omyia), 2U. 
furims, Haemaiopota, sp. n., 145, 
157-158. 

fusca, Gvlex ligripes var., 162-164, 
171, 174, 17.5. 

„ Cyatkomyia, 396. 

„ Besvoidca, 207. 

„ Stegomyia, 223. 

fngcocephaUs, Culex, 225, 227. 
jusGopennatus, Taeniorhynchns, 390. 
fmms, Aedes, 221, 223. 

„ Fcciimpalgms, 162. 

galUnacea, Fchidnophaga, 400. 

GoFlus domestktfSy Mallopbaga from, 
189. 

gamma, Meracanthomyia, 120. 

Garcinia, Dams attacking, 110; 
Lecardum on, 368. 

garciniae, Bacirocem, 110. 

„ GhadodaniSy 103, 110, 121. 
GastropUlus asininus, in Zanzibar, 399. 
geniculaius, Oclilerotatns [Finlaya), 
201,211,212. 

gibhosusy TrichocentruSy 381, 
gigosy Echinorhjnthm, 183 
„ Fminiay 51, 

,, goni(fCoi2S, 189. 
giksiiy Megarhinusy 202. 
glaum, Erythraspis, 371, 373. 

Glirkola gracilis, from guinea-pigs in 
Brit. Guiana, 190. 
ghhosa, Mimusops, 366. 

Glossina, in N. Nigeria, 19, 21-25 ; in 
observations on, in Nyasa- 
land, 29-50 ; bionomics 
of, in N. Rhodesia, 67 79 ; 
parasites of, 93-95, 133- 
135. 

„ hrevipalpis, parasites of, 31, 

^ 32 ; nice ding haunts of, 

77-'78. 

„ morsitanH, observations and 

experiments on, in Nyasa- 
land, 29-50 ; bionomics 
of, in N. Rhodesia, 67-79 ; 
'Mutillidac parasitic on, 
30-33, 93-95. 
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Gloss ina 37, note, 49, 79 ; 

distribution of, in Kaduna 
district, N. Nigeria, 22-24, 

28. 

,» tachinoides, in Kaduna dis- 
trict, 22, 24, 28. 

giossime, Mutilla (see MutilUt). 

„ 2?rolaeliiis, sp. n., 133-135. 

„ Byntomsphynm, 34, 75-76. 
Gold Coast, Culicine larvae from, 1-18 ; 
Culicidae from, 26, 27, 219, 225; 
new }laemat(ypota from, 145, 151- 
152 ; Ooccid-infesting Chalcids from, 

238, 243, 247, 249, 252, 257, 313, 

320, 325; new Coccids from, 367, 

368. 

Gonioeotes cnrhis, from Opisthocomus 
cristaius, 189. 

„ gigO'S, from chickens and 

tiu'kevs in Brit, Guiana, 

189. ; 

„ from pigeons and j 

guinea-fowls, 189. I 

Goniodes eompar, from^ pigeons in i 

Brit. Guiana* 189. 

„ dissimilis, from chickens and I 

turkeys in Brit. Guiana, 
189. I 

,, pavonis, from a peacock in j 

Brit. Guiana, 1S9. 

. „ stylifer, from turkeys in Brit, 

Guiana, 189. 
gassy pa. Aphis, 342. 

Gourd {(jttcurhit<i), fiuit-llies attacking, 
inindia, 109, 110. 
gracile, Leeanium, 371. 
gracilis, Gliricola, 190. 

„ Haematopota, 27. 

„ Parafairmairia, 316. 
grahami, Gulex, 164, 171, 175. 

(jnmmis, Chionaspis, 58, 320. 

Grasses, Coccid on, 58. 
grains, Tahanus, 397, 398. 
gnefi. Cyclopodia, 400. 
greeni, Ochleroidus (Finlay ia), 211. 
Grenada, blood- sucki ng fi les in, 

259-264. 

grenadensis, Wyeomyia, 262 
Grevillea heliosperma, 58. 

(Uiava (Fsidiwniguyara), Dacws attack- 
ing, 104, 105, *12i ; Cocoids on, 364, 
369. 


gubemaloris, OchkroUiius {FinJnna), 
211,214. 

„ Phagomyia, 211. 
guiarti, Gulex, 7, note, 171. 
guppyi, Tomaspis, 272. 

Gymnaspis, 55. 

Gyropus ovalis, from guinea-pigs in 
Brit. Guiana, 190. 


Bahrolepis apicalis, s]), n., bred from 
in Gold Coast, 

317-320. 

,, oppugmti, 317, 319. 

Haemagogus splemhus, in Grenada, 
262. 

Haemaphjsalis hispinosa, on imported 
cows in Zanzibar, 
401. ' 

„ leach 1, in Kaduna, 2S ; 

common on dogs in 
Zanzibar, 401. 

Haematopims eunjsiernus, <‘omiiion in 
Brit. G\iiana, 1S8. 

„ common in Brit. 

Guiana, 188, 

„ iuhercidahis, on im- 

ported bufiaioes in 
Brit. Guiana, 188 ; 
common on buffaloes 
in Zanzibar, 400. 

Uuemaiopota, common in Kaduna, 21, 
24. 

„ alluaudi, 147. 

,, bulhiifroas, 150. 

„ crasskriis, sp. n., from 

Brit. E. Africa, 145, 
450-151. 

„ erudelis, 150. 

,, evuenta, 150. 

,, decora, common in Zanzi- 

bar and Bomba Is., 
398. 

,, 147. 

„ divisapex, 148, 

„ edax, 158. 

„ fasciaiapex, sp. n,, from 

Nyasa and , N.E. 
Rhode.sia, 145, 147-148 
„ fumas, sp. n., from Sierra 

Leone, 145, 157-158,^ 

„ gracilis, in Kaduna, 27. 
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Lecanmm signakm, sp. n., from 
Uganda, 363-364, 

„ silvesinif 363. 

„ somereni, new Chalcids bred 

from, 243, 257. 

,, mbhemisphaericum, sp. n., 

313, 363, 

„ ap. n., from 

Gold Coast, 367-368. 

,, siihpateUiforue, sp. n., from 

Gold Coast, 866-367. 

„ viride, Chalcids bred from, 

137-U4. 

„ „ var. africanumy speci- 

fically distinct from 
X. viride, 357, 359. ' 

„ wardi, sp, n., from Brit, i 

Guiana, 353-354. 
leckdarius, Gimex, 400. 
lekesteri, AedeSy sp. n., 221 , 222. 

Lepidosaphes he7mcUonaspiJormiSy sp. 

* n., from Australia, 

60-61. 

„ inmoTy sp. n., from Aus- 
tralia, 59-60. ; 

„ xihiiy solubility of scale 

of, 267-269. 

Lepidoselaga emssipesy in Brit. Guiana, 
185. I 

Lepidotoviy in magmy 211. 

Lepiis scolopacea, 88. 

„ tringarin, 88. 

Lept&xyda (see Dacus longistglnfi), 
Leiicaspisy 51, 55. 

„ japonim var. darwiniemiSy 
■ ” var. n., from N. Aus- 
tralia, 61-62. 
feucaspis, Tahams, 187. 
leucomeres, Ochlerotatus ( Finlaya ) , 2 1 1 . 
leucopj/gus, Xipeitms, 189. 
leiicosphyrus, Anopheles, 273. 1 

lemostoniuSy Tabanus, 397, 398. i 

imatus durhmiy in Grenada, 259-262. i 

Ivneatopennis {luieolateralis), Banhsin- ! 

elk, 171, 175, 396. - i 

LiogmtiiM rilwli, from calf in Zanzibar, [ 

400. 

Lipeurus assessor, hosts of, in Brit. 
Guiana, 189. 

haculus, from "pigeons in 
Brit. Guiana, 189. 


Xipe writs lewopygiiSy from heron in 
Brit. Guiana, 189. 

polytmpezius, from chickens 
in Brit. Guiana, 189. 

,, sqmlidiis, hosts of, in Brit. 
Guiana, 189. 

,, variahiUs, hosts of, in Brit. 

Guiana, 189. 

„ sp., from Plorida coerul€a,\S^. 

Livisiotia humilis, scale -insects on, 
64, 65. 

Iloydi, Villa, 76-77. 

Lodoicea sechellarmi, scale-insects on, 
195, 196. 

longiareokta, Tlmhaldia, 228. 
longiariolatus, Gulex, 228. 
loxigicornis, Ghrysops, 398. 

„ ' Monaerostichixs, 114. 

lonqipalpiSy OcJilerotatus {Finlay a), 

171, 211, 213, 396. 

longirositis, Aedes {Sktisea), 223,224. 

„ Ficalbia, 224. 
longistylus, Bacus, 101, 121. 
longuhm, Leeaxiiim, 360. 
LopJioceratomyia, 224 ; kev to species 
of, 226“ 

barkeri, 226, 227. 

„ 6rei.'ipafpws, 227. 

,, chietmMiralis, 228. 

,, eurtipalpis, 227. 

,, cylindnca, 228. 

,, emmentia, 227. 

„ frandatrix, 226. 

,, hewiiti, 226, 227. 

, , m amnil ifer, 2 26, 22 7 , 

228. 

,, minor, 226, 227. 

,, mmwrissimw, 226,228, 

nigra, 22^. 

„ gwadripedpis, syno- 

nym of X. barkeri, 
227, 

,, mhWioracis, 226, 227, 

,. syhesiris, synonym 

of X. barkeri, 227. 

,, keniata, 226, 227. 

„ miifomis, 226, 227. 

Lophococous, 347. 

lophoventralis, OcUerotains [Finkya], 
211,214. 
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io 2 )hoveninili 8 , X'seiidocaroUm, 214, 
Loquat (Eriohothya japonica), Dams 
attacking, 104. 

Joricaitis, Oulex^ 225. 
lucilia sericata, m Zanzibar, 399. 

LU'ffa aegyptiaca (Loofah), Dam 
attacking, 109, 110. 

hkocepJiala, Stegomyia^ 4-5, 162, 163, 
171, 172, 176. 

Lutdu, distinct, 224. 

Lynchia maura, on pigeons > in Brit. 
Guiana, 187 ; common on domes- 
ticated pigeons only in Zanzibar, 
400. 

Lypemia minuta, shows preference for 
windy steppes, 399, 

maefarknei, Ocklerotatus { Fmlam), 

211 . 

macropm^ Menopon, 189. ‘ 

maculata, Hippohosm, 281, 400. 
inaculahm, Colpocephalum, 190. 
wacukhs, OcMerotatm, 215, 216. 
^naeuUpmnis, Bacirocera, 109. 

Chaetodam, 104, 109, 
121 . 

„ Meramnthoniyia, 1 20. 
maculMijades^ Baeniaiopotay 151 
magm^ Lepidotomykf 211, 
make, Aede» {Amigeres), sp. n,, 204, 
208. 

Malacca Apple, new Leemium. on, 3-54. 
makyi, Aedes lArmigeres), 204, 207, 
228. 

„ Miemedes, 228. 

„ Uranoiaenia, 207. 
maUfica, Haematopota, 157 
MallopJiora mlidiis, attacks small 
Tabanids, 185. 

mammilifer, Lophoceratomyia, 226-228. 
Mangifera indica (see Mango). 
mangiferae, Ghaetedaeus, 102, 105. 

„ Lecanium, 196. 

Mango {Mangifera indicn), Daens 
attacking, 104-107, 109 ; scale- 
insects on, 196, 357. 

Mangold -wnrzcl, 87. 

Mansonioides africanm, 171-173, 176, 
278, 280; larval habits 
of, 293-294. 

(C403) 


uniformis, 26, 27, 171, 
173, 176, 224, 278; 
in Pemba Is., 396, 
morc/inli, Pseudocoeem, 51. 

Margaropns minvJaiuH var. ausiralky 
on cattle in Brit. Guiana, 183. 
Pyennsorm, 399 
winrmitif, Bufo, 183. 
marshalU, Ochlerotahis, 5-0. 
mashonaensk, Umnotaenia, 171, 172, 
177. 

niuslcelU, Fiorinia, 51, 52. 
maim, lyndiia, 187, 400. 
mauritianits, Anopheles, 171, 175, 394. 

„ Aapidioim {Chrysom- 
phohs), sp. n., 374- 
37.3. 

Mauritius, new C’halcicls from, 137- 
141 ; new Coccid from, 375. 
mayeri, Umnoiaenk, 171, 177, 
megaWephok, A scarfs, 1S2. 

Megarhimis, 261. 

„ amboinensk, 202. 

,, synonym of Toxdr- 

hjncMes regiiis, 202. 

„ Jtaiiiensis, in Grenada, 263. 

„ imtinsericors, synonym of 
T. regiiis, 202. 

„ 202 . 
megislon, Monahnion, 382. 

Mekkuca leucadendron, scale-insects 
ou,53, 60,61. 

melaneholims, Ty ramus, 190. 
mehmopiem, Finlay a, 214. 
meknoptenis, Ochlerotatus {Fmlaya)^ 
211,214. 

mehnoxylon, Acacia, 356. 

Melmgrk doniestica, Mallophaga from, 
189. 

mehagrk, Isuniiik,, 189 
M diesis, gen. nov„ 100 ; key to species 
of, 114. 

„ hrachycera, sp. n., from India, 
115, 116-117. 

„ crabronifomis, type of genus, 

115, il6, U7. 

„ desfinntom, sp. n,, from 

Burma, 115,- 118-119, 120. 
„ eumenoides, sp. n., from 

Burma, 115, U9 ; food- 

plant of, 121; 
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MellesiB nummulana, sp. n., from the 
Philippines, IIS. 

„ fedmc’ulata, sp. n., from the 
Philippines, 116. 

„ sphamidalis, sp. n., from 
India, 114,115-116, 117. 
Melon {CHfiwrMf/i melo), fruit-flies 
attacking, in India, 110. 

sp., from birds in Brit. 
Guiana, 189. 

Mc7iop<m hismaiumy from a turkey in 
Brit. Guiana, 189. 

„ macropus, from Gmx aledor, 
189. 

„ paUi(kmy from chickens, 
guinea-fowl and turkey, 
189. 

Menmnikomijiay 100, 120. 

„ anienmta, 120. 

,, (jammUy 120; 

„ mactttipeftwis, 120. 

wevldionalis, Fericoma, 392. 
mesonelas, Dams, 113, 
meiallicay l^tegomyia, 1-5, 162, 164, 
171, 172,176, 394, 396. 
wetoWims, Taeniorhynchus, 172, 177. 
Mehymsius riichieiy sp. n., on pine- 
apples in Jamaica, 197-198. 
micans, Stomatoeeras, 76. 

Micraedes, subgenus, 224, 228. 

„ incmspicuosus, 171, 172, 

176, 224. 

„ * mahyi, synonyms of, 228. 
{Micraedes) conservator, Gnlex, 264. 

,, elevator, Cider, 264. 
microannulatus, Cukx, 280, 288. 

Microlobium acaciaefolmm, new Aker- 
mes on, 350. 

Milkwood Tree, Aspidioim orienialis 
on, 53. 

Milvns aegyptim, Laemohoihrkm titan 
from, 40k 

Mimorcym kispida, 18, 176 ; larva 
described, 14-15. 

„ mmomyiaformis, 171, 176, 

396. 

„ plwmosa, 15, 18, 176. 

„ splendens, 176, 286. 

niimomyiajormisy Mimomma, 171, 176, 
396. 

Mimitsops glohsa, newpbecam’am on, 


miniatae, Aspidioins, sp. n., 53-54, 
minimus, ToxorhyncMtes, 202. 
minor, Chionaspis, 320. 

„ Culex, 227. 

, , RemicMonasp is, 5 8 . 

„ 'Lophoceratomyia, 226, 227. 
minuta, Culicada, 218. 

„ Lyperosia, 399, 
minutmima, Lopkoceratomyia, 226, 
228. 

minutus, OeMerotatus, 171, 219, 220. 

„ var. biunnwlaftts, Ochlero- 
talus, 171. 

„ var. stenoscutus, OeMerotatus. 
171, 220. 

„ var. tarsalis, OcUeroiatm, 17L 
miraHiis, Cempterocerus, 250. 
Miseogasteridae, a new ueims of, 
320-325. 

misera, Sarcophaga, 265. 
moTW, Ckrocpithecus, 259. 

Momilonion utraium var., damages 
' cacao pods in Colombia, 
381-382. 

,, (‘ollaris, sp. n., damages 
cacao pods in Colombia, 
382. 

„ . iUmtris, sp. n.,’ damages 
cacao pods in Colombia, 
382. 

„ megiston, damages cacao 
pods, 382 

,, pilosiyes, synonym of M. 
(draium, *381-382. 
Monacrosiiclms aeqmlis, lU. 

„ citficola, genus re- 
stricted to, 100, 114, 
119; food-plant, 12U 
,, conopsojdes, 114. 

„ crahroniformis, type of 

Mellesis, gen. nov., 
114,115/117. 

„ longicomis, 114. 

,, sepedonoides, 114. 

„ vespoides, 114. 

Monednh paniherina, preying on 
Tabanids in Brit. Guiana, 
186. 

„ pmetata, preying on Tab- 
« anids in Brit Guiana, 185. 

„ siynata, preying on Tabanids 
in Brit, Guiana, 185. • 
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Monedvla surinamensh, preying on 
Tabanids in Brit. Guiana, 
18.5. 

Moniezia expansa, from a pig in Brit, i 
Guiana, 182. ; 

mordens, Eaematopoki, sp. n., U5, 151- ! 

152. I 

morris if J"? am iff , 51. i 

morsitans, Qlosmia, 29-50, (57-79, i 
93-95. I 

Mosquito Larvae, descriptions of, from ; 
Gold Coast, 1-18 ; occurring about j 
houses in Accra, 101-177; effects j 
of kerosene upon, 277-295. 

Mosquitos, occurring round Kaduna, 

N. Nigeria, 26, 27 ; domestic spp. 
of, in Accra, 161 177 ; new epp. of, 
and synonymic notes, 201-229 ; 
occurring in (jrenada, 2.59-264 ; 
occurring in Zanzibar, 391-396. 

Muddus mucidus, in Zanzibar, 396. 

JZtiKCff domestica, poisons for, 327-33,5 ; 
Zanzibar town remarkably free from, 
399. 

Musk Melon, Dacus attacking, 110. 
Mustard, 108. 

Mutilla benefactrix, sp. n,, parasitic on 
Glosnina momtms, 33, 93-95. 

„ glossinae, experiments with, 
30-36 ; rate of develop- 
ment, 46 ; parasite of Glos- 
sina momtans, 48, 49, 67, 
73-75, 93. 

„ ikiione, 95. 

Mydaea pici, larvae subenianeous 
parasites, 187. 

Myriangium duriaei, Asp idinim pimen- 
tae attacked by, 377 and Plate YII. 

Myrsidea rusiita, from Progne chdy- 
bdm, 189. 

Myiilaspis pyriformiH, 51. 

Myzus, 338. 

Nahidea, Synonym of GoUaria, 381. 

TiawMtrt, Leemmm {Goeem), 355. 
neavei, Haeniaiopota, sp. n., 147. 
nehulosa, Gnliciomyia,, 3, 20, 23, 26, 27, 
162-164, 172, 176, 288, 39,5. 
ricmfor, Colpixys, gen. et sp. n., 
129-133. 

nefanda, IJaemutopotih sp. n., 145, 
153-155. 

fiemoro8U8, OchhrotatuSj 216-217. 
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ncoffpicttZis, Janthinosomay 2(53. 
neobiannulata, Pudomyiay 219. 
Neomehnoconioii cliaeioventnildy 228. 
Neopecohiyia unminulata^ synonym of 
Ochlerotatm tarsaliSy 219. 

Neosophiray 100, 120. 

Neosqwmoviyia hreinli, 207. 
neotacniorkyncfim, Gulex, 225. 
neriiy Aphis, 342. 
niger, Coccophagus, 144, 

„ OcUerotatus, 264. 

Nigeria, N., entomological survey in, 
19-28. 

,, S., new Ilaematopota from, 

145, 149-1,50 ; new (’occid- 
infesting Chalcid from, 242 ; 
new Coccids from, 347, 360. 
nigeyiensey Trypanosoma, 24. 
nigexiemis, OckleroMus, 218, 395. 
nigra, Lophof^eratomyia, 226. 

,, Stonioxys, 24, 25, 28, 395). 
nigricephalus, Ochlerotatus, 164, 171, 
172, 176,219. ^ 

nigripes, Vranotaenia, 15, not(>. 
nigritarsis, Pegomyia, 87, 
nigrocostalis, Cnlex, 162. 
liigropunctatusy Turpinambis, 183. 
nigrosigmtus, Taeniorhynehus, 224. 

mgrum, Lecankm (SaisseUa), 63 , 3(54, 
367. 

nippon.iiy Grdieada, 218, 

„ Ochlerotatus vexans var., 219. 
Ninnns varius, from Corms spJendens 
in Zanzibar, 401. 

nitidus, Pinnaspis, 51. 

ari’e««, Ochlerotaius {Fhdaya), 211. 

noeturnus, Gulex, 218. 

„ Ochlerotatus, 218. 
aoZo«cr!‘pfa«, Ochlerotatus (Finlaya), 
211 . 

nucifera, Cocos, 194, 196. 
niidatus, Grypiococcus, 52, 

^lumida meleagris, Jlallophaga from, 
189. 

tmmmularia, Mellesis, sp. u,, 115. 
Nyasaland, Giosmrt investigations in, 
29 50 ; new G/o^sma parasite from, 
133-135 ; new species of Haemaio- 
pota from, 145-148, 154-157 ; 

Cnlicids^m, 214,^18, 219. 
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ohscuratus, Goccidoxenus, Bp. ii., 239, 
241-243,311,312. 

obscuruSi Chiloneurue, 243. ' 

„ Pkilopterus, 189. i 

ohsoleta, Baematopota, gp. n., 145, i 

154^155. ' 

ohturhans, Aedes {Armi^eres), 204r-20S. [ 

i>chUrotaius ahwrmnlis, synonymy of, 

220 ^ 221 . " : 

„ alhocepkalus, 171 ; in Zan- 
zibar, 396. I 

alhovcntralis, 220-221. ! 

,, annnU ferns, 215 . ! 

,, annulipes, 215. \ 

„ argenteopunctatus, 219. | 

,, ardculaius, synonym of I 

. 0. vexans, 219. 

,, caliginosus, 171, 215. 

„ 26, 27, 176, 215. 

„ dmtatus, 215, 218. 

„ domesticus, 171, 176, 219. 

„ dorsalis, 2f6, 217, 218. 

„ durhanensis, 218; in Zanzi- 

bar, 395. 

„ /rt/eK,215,218, 230. 

,, hirsntus, 215. 

,, irritans, 164, 171, 172, 

174, 176, 219; larva 
described, 5-6 ; in Zanzi- 
bar, 396. 

„ maciulatiis, 215, 216. 

„ marshalli, 6-6. 

„ minutus, 171, 219, 220, 

„ „ var. bianmlatus, 

171. 

„ . „ var. stemsmius, 

171, 220. 

„ „ var. tarsalis, 171. 

„ nemorosus larvae, 216 ; 

three hermaphrodite 
specimens of, 06-217. 

„ niger, in swamps of Gren- 

ada, 264. 

„ nigeriensis, 218 ; in Zanzi- 

bar, 395. ' 

„ nigriceplialus, 164, 171, 

172, 176, 219. 

„ tiodumus, 218 

„ the type of 

Hkusea, 29; in Zauzi- 
• bar, 395. 


OcMeroia i u s punciotliorads , 171, 172, 
219. 

„ qmsiuniviUatus, 215. 

„ salinm, 216, 217, 218. 

„ sudanensis, larvae, 6 -7 ; 

* genitalia, 218. 

,, sylvestris, synonym of 0. 

vexans, 219. 

,, tarsalis, 219-220. 

„ vagans, synonym of 0 

vexans var. nipponii, 
219. 

maw«, 215, 218-219, 

„ „ var. stenoetrus, 21^. 

„ „ var. nipponii, 219. 

„ {Dicer omy in) adeni, sp. n., 

214-215, 220; 
in Zanzibar, 
396. 

„ ,, fnreifer, 214. 

„ . {Finlaya) albotaeniaUis, 

21 !. 

„ „ australiensis, 211. 

„ „ eaiom, 211, 203. 

„ „ fascipalpis, 211. 

„ „ fiuvipennis, 211. 

„ „ fulgens, sp. n., 213- 

214 ; in Zanzi- 
bar, 396. 

,, „ geniculaius, 201, 

211 , 212 . 

,s „ greeni, 211. 

,, „ gubernatoris, 211, 

214. 

, , „ japonieus, 211,213, 

,, „ Icochi, 211. 

„ „ koreicus, sp. n,, 

212-213. 

„ „ laieralis, .synonym 

of 0, genimlaius, 

,, „ lewomeres, 211. 

,, „ longipalpis, 172, 

211, 213; in 
Zanzibar, 396, 

„ „ loplioventralis, 211, 

214. 

„ macfarlmei, 211. 

' „ „ melmopierus, 211, 

214. 

„ „ niveus, 211. 
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Ochlerotaius {Finhya) noioscripiuSy 211. 

„ „ oreophilus, 211. 

,, „ poicilm, 211. 

„ „ pseudotaeniaiu8,2\] . 

„ „ pulclirimite^, 211. 

„ ,, togoiy 211. 

,, „ tnlineatus, 211. 

„ „ tmeriatws, 201,211. 

,, „ icelhmni y '2\\ . 

ocJtroleueuffy Tabanus, 187. 
oculus, Tdmnus, 187. 
oestroides, Aders'm, 398. 

Oestrus ovis, common in goats in 
Zanzibar, 399. 

Oil Palm. Ischm^pis jiliformis on, 196. 
oUvina, Ohionaspis, 141. 
omega, (^tomoxys, 28. 

Omporihn acanthmm, Pegotnyhi byos- 
eyami feeding on, 87. ^ 

oleae, Bacas, 101. 

„ Lecanmiu {Saissetin), 362 -303. 
olmpkilus, Coccophiigm, 144. 
oleosa, CoUuria, 381. 
oleosus, Trachehmiris, 381. 
opisihocorui, Laeniohothnum, 1 00. 

Op isthocomus cristatu s, Slal 1 d ph aga 
from, 189, 190. 

appugnati, Hahrolepis, 317, 319. 
oppugnatus, Aspidioius, 317. 

Orange {Ciirm auraniiim), Bacus 
diversus attacking, in India, 108 ; 
Ahermes undersoni on, in Brit. K. 
Africa, 348. 

orhicularis, Ficus, 53, 55, 62. 
oreophilus, Ochlerotatus {Finlaya), 211, 
orienialis, Aspidiokis, 53. 

,, Coccophagus, U4. 
ornatotlioraciSy Culex, 171. 

OrnitJioeca podicipis, on a person in 
Zanzibar, 400. 

Oroxylon, now Lecanium on, 368. 
omlis, Gyropus, 190. 

Om aries, Triehodectes sphaerocepha^ 
hm on, 188. 
ovis, Oestrus, 399. 

Fackira aquatica, ijew Lecanhm on, 
* 570 


Pachira instgnis, new Xecrtai?(«? on, 
370. 

paJau'amnsis, Fopea, 214. 
palUdicomis, Haemoiopotn, sp. n., 1*15, 
149-150. 

palUdothorucis, Culex, 7, note, 
pallidum, Menopon, 189. 

Palm, new Aspidioius on, 375. 
paJpalis, Glossina, 22-24, 28, 37, note, 
49, 79. 

panalectoros, AkUs {Armigeres), 205- 
206. 

panayensis. Aides, 221, 222. 

Fandanus, Aspidiotus on, 196. 

„ odorniissmus, scale-insects 
on, 53, 56, 58. 
panthera, Achitina, 393. 
panther ina, Monedula, 185. 
par, Tabamis, 307, 398. 
paradoxus, Boxbaropus, 132. 
Fvrajairmairia .gracilis, Easemion cor- ' 
nigerum bred from, 316. 

Faragoniocoies abnormis, from coast- 
land parrot in Brit. Oniana, 1 89. 
Faralaelius, 135. 

Farhtoria, 55. 
parvus, Sphaeroecccus, 52. 
pattersoni, Cerapterocerus {Fnseinwn}, 
sp. n., 250-252. 

„ Eusemion, 315-317. 

Pa VO crisiatus, Mallophaga from, 189, 
190. 

pavonis, Gouiodes, 189. 

Peach (Prunus persiea), Bacus attack- 
ing, 104-108 ; new Lecmiiutu on, 
362. 

Peciinopalpus fuse, us, 162. 

Pediculm capitis, in Brit. (Iniana, 188. 

„ Immanus, in Brit. Guiana, 
188 ; on Indians in Zanzi- 
bar, 400. 

peduneulata, Mellesis, sp. n., 115. 
Pegomyia hicolor, experiments on 
breeding, 87-92. 

„ hyoscyami, experiments on 
I breeding, 87-92. 

' ,, mining dock 

leaves, 87, 

I Pemba Is., H sects injurious to pian 
and stock in, 391-401. 
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pembaensh, Aedeif {Shisea), 203, 223. 

„ Ochlewtatua, 223, 395. 
penetrans, Dermatophihis, 188, 4W). 
PenteUcus, 234. 
perjuscus, Cnhx, 395. 

Pericoma . iiiendiowdis, in Zanzibar, 
392. 

pernujer, Cathartes, 189. 

2 )erple.xus, Cvlex, 225. 
persime, Chaetodacus, 102, 105. 

„ Pivellia, 100 . 
persicus, Argas, 182. 
persimile, Lecanimi {Sameiia), sp. u., 
302-363. 

jiersonaia, Vinsonia, 252. 
pertinens, Uamatopota, 27, 159. 

„ Wyeomyiaf 262. 
perturhnns, Iladuniopota, sp. n., 145’ 
158-159. 

pTiamtomum, (•olpocephalmi, 190. 
Phagomyia guberMkims, 211. 
2 )b,aroensiSf Anopheles, 171, 175. 
PMlaemaimiym sp., in N. Nigeria, 28. 
Philippines, two new fmit-flies from, 
115. 

Phihpteins hrevijormis, fram Progne 
ehalybdm iu Brit. G iiiana, 
189. 

,, duplmtus, fioiu Ceryk 
torqrmta in Brit. Gniaua, 
189. 

ohsmrm, from buzzard and 
peacock iu Brit. Giiian.a, 
189. 

Phoenix daciylifern (Date Palm), new 
Lecaniitm on. 301. 

Phthirim pubis, common in Brit. 
Gniaua, 188. 

PhjsaJopiera ? praeputialis, in cats in 
Brit. Guiana, 182. 
physalmi, f'ihria, 182. 

Physosiomum ungulahm, from Tyran- 
nm in Brit. Guiana, 
190. 

„ sp., from Polyhorns cheri- 
leay, 190. 
pici, Alydaea, J 87. 

Pigeon Pea {Cajanus %idicm), new 
• Lecanitm on, 360. 
pihsipes, Monalonim, 381-S82, 


pilosus, Trickodectes, 188. 

Pimenta offmnalk (Pimento), new 
Aspidiotus destroying, in Jamaica, 
377. 

pimentae, Aspidiotus, sp. n., 375-377, 
Pinc-applc, new weevil attacking, in 
Jamaica, 196-198. 

Pinnaspis huxi, congeneric with IlemU 
chionaspis aspidistrae, 59. 
„ synonym of Jilytilas- 

pis pyriformis, 61. 

,, siphonodontis, 59. 

Pistia stratiotes, couiiteracding effects 
of oil as a larvicide, 278, 286, 294. 
Piianyus sulphuratus, larvae of Myduea 
pici parasites of, 187. 

Pithecolohkm mmiliferum, AspidioLm 
Jodiens on, 53. 

Plaiysaissetk curpenien, sp. ii., from 
I Uganda, 343-344, 

„ mstilloae, 344. 

, , ferox, sp . n. , f rom S . N iseria , 

344-846. 

play fair a, TIaplochilus, 392, 
plumheus, Anopheles [Coelodiazesis), 
201 , 212 . 

podagneus, Biachhrus, 185. 
podiciqns, OniHlweca, 400. 
poioilia, OcMerotatus [Finlaya), 211, 
pollinctor, Stegomyia, 213, 

Polyborus cheriway, Colpoeephduw. 
maculofnm and Physostoma sp., 
from, 190. 

j polytrapesius, Lipeurus, 189. 

I Pomelo (sec Ciinis tiecimam). 

Popea, 211. 

„ pniawanensis, synonym of (kh 
Urotaius (F.) melanopterus, 
214. 

j porcellus, Cavia, 190. 

I Porogynnaspis anguhia, gen. et sp. n,, 
from N. Austmlia, 
55 - 58 . 

ruja, gen. et sp. n., 
from X. Australia, 
5 ^ 56 . 

portoricensis, Coccidoxenns, 238. 
posiimia, Jantkinosoma, 263. 
praeputiaUs, Physaloptera, 182 
princeps, Coecophagus, 144. 

. produclicor'ftis, Tahanus, 398. 
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Progne chalybdea, Mallophaga from, 

189. 

Prolaelim glossinae, sp. n., bred from 
Glossina morsitans in 
Nyasaland, 133-135. 

„ firmipmnist a probable mis- 
print ioT fumvpennis, 135. 
Protomacleaya triseriaia, 211. 
pmina, Gulex, 7-9. 

Prmus persica (see Peach). 
pseudaspidistme.Eemichionaspis, sp. n., 

6b, 68. 

Psevdocar roU la ,211. 

„ hphoventraliH, 214. 
Pseiidococcus himudatm, synonym of 
P. virgaiuSj 51, 

„ ceriferuSf 51. • 

,, ■nwc/wtli, 51. 

,, talinif 51. 

virgatus, synonyms of, 51, 
pseadodiurna, AHes, 221. 

PseudojicalUa, definition of, 16, nok. 
pseudomediofasciatuSf Aedes, 221, 222. 
pseudoscuiellariSf Stegomyiaf 209. 
pseudosienoeirus, Cnlex, 218. 
pseudotaenmtus, OcUeroMus {Pinlaya), \ 
211 . 

Pseiidotaeniorhynchus conopas var. 
gi-blini, 224. 

2 )midote^i.^dlatvm , Lecauiurn, sp. n., 

3.51 352. 

psidii, Pidvinanaf 03. 

Psidkm guyava (see Guava). 

Pleropxts voeltzicowk infested with 
Oyclopodia greejl, 400. 
jmhescenSt Lecanimi [Enlecmium], 351. j 
„ Tomasph, 272. 
pubis, Phthirms, 188. 
pvJchella, Haexmkpota, sp. n., 145-147. 
pxikhellus, Phipicephalus, 401. 

„ PhizocorcAis, 51-52. 
gvilehrmnier, Oehlerotatus {Finlaya), 
211 . 

Pvhinarw jachoni, new Chalcid bred 
from, 247. 

„ psidii, from N. Australia, 

63. 

Pumpkin (Ou-rcMr5itn pepo), fruit-flies 
attacking, in India, 110. 
gmnciatd, Monednla, 1 85. : 


punctocostalis, Banhsinella, 171, 175. 
pimctofhoraeiSf Ocklerotatus, 171, 172, 
219. 

pungens, Aegophagomyia, 398. 
puniens, Haemakpota, 27. 
purpuretiSf Coccophagus, 144. 
j putorium, P^CTiosoTmj, 399. 
j Pycjiosoma bezzianum, larvae in dou- 
kevs’ ears in Zanzibar, 
39k 

„ marginalef in markets of 

Zanzibar, 399. 

„ putmmi, common in mar- 

kets of Zanzibar, 399. 

,, rufi.facies, on sheep in 
‘ Queensland, 265. 

Pyreiophorm eostalis (see Anopheles), 
2 )ynJor'nm, Mytilospis, 51. 

Pyms commmis, 105. 

quadripalpis, Lopkoeeratomyia, 227. 
quasigelidus, Gulex, 171, 175. 
qmsiunivittaius, Ocklerotatus, 215. 
Queensbnd, new sheep-maggot fly 
from, 265. 

quinquepori, Ahermes, sp. n., 349-350. 
quinqueviltatus, EretmopodiieSy 393^ 
394, 396. 

rabida, Haematopoia, sp. n., 145, 
155-157, 

Tteedomyki, 215. 

„ alhopunotata, synonym of 

Skgomyia viU-ata, 210. 

„ bianmihia, synonym of 

OcUeroiutus tarsalis, 219. 

„ hipunctata, synonym of 

0. tarsalis, 219. 

„ neobiannuluta, synonym of 

0. iaTsalis, 219. 

„ seychellensis, 220. 

regius, Culex, 202. 

„ Toxorhynchiies, 202. 
Rhipicephalus appendkulaius, carrier 
of coast fever in 
Zanzibar, 401. 
veiisif common on 

eattlejn Zanzibar, 40 1 . 
wlcJiellus, rare in, Zan- 
zibar, 401. , 
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Rkipicephnlus sanguineufi; on dogs in 
Brit. Guiana, 183 ; 
common on dogs in 
Zanzibar, 401. 

„ simus, on cattle and 
donkeys in Zanzibar, 
401. 

Rhizocorcns pttlchellus, Scuiare fim- 
bmtrt referred to, 51-52. 

Bhodesia, N., Glossina investigations 
, in, 67-79 ; new Eaema- 
iopota from 145, 147-148. 

' „ S., new Chalcids from, 126- 

132. 

Rice, Hemiptera attacking, in Colom- 
bia, 381. 

rima, Culex, 171, 226. 

ritchieif Metamnsimf sp. n,, 197-198. 

Eivellia persicaef 106. 

Rose-shnibs, Aspidiotus dictyospemi 
on, 371. 

Boslrhamiis soeiahlliSt Mallopliaga 
from, 189, 190. 
mhellum, Lecanmniy 355. 

Tnhiihoi'aekf LophMeratomyia, 226, 227. 
■mfa, Furmspis, 375. 

„ Porogym,mspiSf gen., et sp. n., 
65-56. 

nijj facies, Pycnosama, 265. 
mjipes, Anopheles, 174, 175. 

Pumex oUmifolim, 89. 
mmicis, Aphis, 89, 342. 
rusci, Ceroplastes, 249-250. 
rustica, Myrsidea, 189. 

saccharina, Tonmpis, 271, 272. 
SaisseUa (see Pecanium). 
salinus, Ochlerotatm, 2 1 6-2 1 8. 
saTnarensis, SiegomyJ.a, 209. 

,, „ scutellaris var., 

209. 

sangninaria, Eaematopota, 1.58. 
sanguineus, Phipkephalus, 183, 401. 
Sarawak, Aides singularis from, 223. 
Sarcophaga, common in Zanzibar, 399. 
,, frogatti, sp. n., 265. 

„ misera, 265. 

Schizoneura, 337. 
seolopacea, ieptiSjtSS. 
scolopaceus, Amfiius, 190. , 


Scutare fmbriaia, referred to Ehizo- 
coccus, 51-52. 

scutatum, Lecaniuni {Saissetia), sp. n.,. 

364-'386. . 

scutellaris, Bactrocera, 113, 

„ Chactodacus, 104, 113. 

Cukx, 209. 

„ Stegomyia, 209. 

,, var. samarensis, Stegomyia, 
209. 

scutellarlus, Chaetodacus, S]). n., 103, 
110-111, 113. 

scuiellatus, Chaetodacus, 114. 

„ Diacldorus, 185, 186. 
scutellinus, Chaetodacus, sp. n., 113, 
114. 

scutiformis, Aspidiotus, 373. 
semisordidus, Tahanus, 184, 180. 
senior, Tahanus, 184, 186. 
sepedonoides, AfGnacrostichus, 114. 
sericata, Lucilia, 399. 
serraiipes, Ciilex, 228. 
setigerum, Lemniuw,, sp. ii., 368-369. 
seychellensis, Beedomyia, 220. 

Seychelles Islands, Coccids from, 
193-196. 

sicarius, Tetrastichns, 141, 

Sierra Leone, new Haematopoia from, 
145, 157-158 ; Ochlerotaius minuius 
from, 219. 

signaia, Monedula, 185. 
signaium., Lecanium {Saissetia), sp. n., 
363-364. 

Silene, food -plant of Pegowyia hyos~ 
eyami, 87, 

silvestrii, Diversinervus, sp. n., 137-140, 
,, Lecanium {Saissetia), 363. 

similis, (Julex, 263. 
simplex. Aides, 224. 

„ Aides {Shusea), 203, 233, 224. 

„ Ficalhia, 224. 

sinipsoni, Culex, 395. 

,, Siegomyia, 26, 27, 176, 394. 

simus, Mhipicephalus, 401. 
sinensis, Anopheles, 274, 275. 
Singapore, new Chalcid from, 141-144. 
singularis, Aides, 221, 222, 223. 
siphodontis, Pinnaspis, 59. 
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Sisal Hemp, Hemichionaspis minor on, 
58. 

siiiens, Culex, 225, 395. 

Skaki Gourd, Bacus attacking, 110. 
Skusea (see AHes). 
smicroidcs {smieroides), Calhnimy 1 20. 
sociahilis, Rostrhamus, 189, 100, 
socialis, Tahmus, 27. 

Sohnum verhascifolmm, food-plant of 
Bacus, 105. 

somereni, Lecaniwm, 243, 257. 
sorghum, Andropogon, 109. 

South Africa, Coccid8from,373,378,379. 
spaihipalpis, Culex, 228. 
speciahile, Asterolecanium, sp. n., 375. 
sphaerocephahm., Trichodeetes, 188. 
SpJiaerococcns diaspidiformis, sp. n., 
from Australia, 
64-65. 

„ parvus, now placed in 
Knu'anina, 52. 

sphaeroukdis, MelUsis, sp.n., 1 14-117. 
spinosus, Ctenochiton, 51, 347. 
splendens, Oorras, 401. 

,, Haemagogus, 262. 
squalidus, Chaetodacus, 105. 

„ Lipeurus, 189, 

squamipennis, Aedomyia, 229. 
squamosus, Anopheles, 174, 175, 394. 

Stegomyia, subgenus of Aides, 203, 
209-210. 

„ africana, in N. Nigeria, 26, 

27; inLagosand Ashanti, 
172, 176. 

„ alhopicta, 209. 

,, amesii, genitalia of, 223, 

,, annuUrosiris, 203, 210. 

,, apicoargentea, 172, 210. 

hrumpii, synonym of S, 
vittata, 210. 

,, huseki, in Grenada, 263. 

„ faseiain, 3, 4, 26, 27 ; 

resistance of eggs to 

adverse conditions, BI- 

BS; in Accra, 162-174, 
176, 177 ; larvicide ex- 
periments with, 277-295 ; 
morphological changes of 
larva of, 297-307 ; in Zan- 
zibarandPembals., 392- 
394 ; in Grenada, 260-264, 


Stegomyia fraseri, 210. 

„ fiisca, synonym of Skusea 
aniesii, 223. 

„ hiteocephala, lan^ae, 4-5 ; 

in Accra, 162, 163, 171, 
172, 176, 

„ meiallica, larvae, 1-5; in 
• Accra, 162-164, 171, 172, 

176 ; in Zanzibar, 394,396. 

„ polUndor, 213. 

, , pseudoscuteUaris, syn ony m 

of S. variegata, 209. 

,, samarensis, synonym of S. 

albopicta, 209. 
scutelloris, Theo. (ucc 
Walk.), synonym of S. 
albopicta, 209. 

,, sc/utellaris, Walk., synonym. 

of 8. variegata, 209. 

„ simpsoni, in Kaduna, 26,. 

27 ; in Ashanti, 176 ; 
in Zanzibar, 394. 

,, sugens, larva, 15, note, 21 ; 

in Kaduna, 26, 27 ; pre- 
fer inland stations, 174, 
176 ; synonym of 
dlMu, 210, 393. 

„ ihomsoni, 203, 210, 

,, unilineala, laiwac, 3 ; in 

Accra, 162, 163, 171, 172, 
176. 

,, variegata, 209. 

,, vittata, synonymy of, 210 ; 

in Zanzibar, 393, 394. 

sienoeirus, Culex, 218. 

,, Ocklerotatu8vexansYSkT.,2\^ 

Sienoscutus africams, the female of 
OcMeroiatus abnornialis, 220. 

stenoscutm, Ochlerotatus mimitus var., 
171, 220. 

Stictococcm dimorphns, Chalcid bred 
from, 313, 314. 

„ diversiseia, host of Aethog^ 

natkus ajer, 313. 

„ sp., 365. 

Stomatoeeras mieans, parasite of 
Glossima morsitans, 35-36, 75 ; rate 
M development, 46. 

Siomoxys, common in Grenada, 264. 

,, calcitrans, in Kaduna, 24, 
28 ; common in Brit. 
Guiana, *185 ; common in 
■Zanzibar, S90. 
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Slamoxys ni-gra, in Kaduna» 24, 25, 28 ; 

in Zanzibar and Pemba 
Is., 399. 

„ omega, in Kaduna, 28. 
striata, Butorides, 190. 
stylifer, Goniodes, 189. 
subaequale, ColpocepMmn, 401. 
subcutumhris, Aspidioius, sp. ii., 54-55. 
suhhemisphaericum, Lecaniiim. (Sais- 
seiia), sp. n., 313, 363, 

suhhmutum, Lemniiim {Sameiiu), sp. 
n., 367-368. 

subpatellifarme, Leeanima {Samctia), 
sp. n., 386-367. 

subsimplicipes, Breimopodiies dmjw- 
gasteryUT., 394, 396. 
subulifer, Megarhimts, 202. 

,, Toxorhynckiks, 202. 
sudanenm, Ochlerotatus, 6-7, 218. 
Sugar Beets, 89. 

Sugar-cane, froghopper attacking in 
Surinam, 271-272. 

suqens, Culex, 210. 

„ Skgomyia, 15. note, 21, 26, 27, 
174, 176, 210,393. 
Haewatopinus, 188. 
sulphuraiufi, Piiangus. 

Surinam, a frogliopper on sugar-cana 
10, 271-272. 

surimmensis, Mmeduk, 185. 
sycomori, Sycophaga, 128-129. 
Byeopluiga cydostigma, sp. n., 126-129, 
syoomori, 128-129. 
syUMris, CuUx, 218. 

„ Lophocer atomy itt, 227. 

„ Ochlerotatus, 219. 

^ynthesiomyia hrasiliana, bred from 
rats in Zanzibar, 399. 

Syntomosphyrum ghssinae, a b^per- 
parasite of Glossina rnorsiians, 34 
75-76. 

Tahanus africams, in Zanzibar, and 
Pemba Is., 397, 398. 
(dbipalpug, in Kaduna, 27. 
albipectm, in Zanzibar, 398. 
bijMfftjfuR, in Zanzibar and 
Pemba Is., 397, 398. 

in Kaduna, 27. 


Tahanus caienmensis, in Brit. Guiana, 
187. 

„ conspknus, 397, 398, 

), deserfm, 186 ; larva of in 
Brit. Guiana, 184; female, 

. 187. 

„ diUteniatus, in Zanzibar, 397* 
398. 

„ fasciatus, in Kaduna, 27. 

„ fmternus, common in Zanzibar 

and Pemba Is., 397, 398. 

„ grains, common in Zanzibar 
and Pemba Is., 397, 398. 

„ imponens, in Brit. Guiana, 

186. 

impressm, in Brit. Guiana, 
186. 

,, Uucaspis, attacks man in 

Brit Guiana, 187. 

„ leucoslomus, 397, 398. 

„ ockroUnens, attack’s man in 

Brit. Guiana, 187, 

„ ocnlns, attacks man in Brit. 
Guiana, 187. 

„ pur, common in Zanzibar and 
Pemba Is., 397, 398. 

,, prodnetkornis, 398. 

,, secedens, in Kaduna, 27. 

,, semisordidns, in Brit. Guiana, 
184 ; a cattle pest, 186. 

„ senior, in Brit, Guiana, 184 ; 

a cattle pest, 186. 

socialis, in Kaduna, 27, 

„ fneniuiu, in Kaduna, 27 ; com- 
mon in Zanzibar 
and Pemba Is., 
397, 398. 

M „ var. in Zan- 

zibar and Pemba 
Is., 397. 

„ fJ^oracinus, 397. 

,, trifascia, in Brit. Guiana, 187. 

„ trilineahis, in Brit. Guiana, 

184, 186, 187. 

Tahernaemontana, new Lecaniutn on, 
368. 

tachinoides, Glossina, 22, 24, 28. 

Tacky ci/tieia albiventris, Filaria from, 
182. 

taeniata, Lophoceraiomyia, 226, 227. 

tnenioh, Tahanns, 27, 397, 398. 

„ var. t'flriates, Tabanns, 397. 
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' TaeyiwrhyncJiUfi ametti, 172, 177, 

,, . aurites, 172, 177. 

,, conopns, 224. 

,, in. reni- 

ba Is,, 396. 

,, meiallicm, 172, 177. 

,, niarosianulufi, nom. 

nov., 224. 

talini, Psendococcus, 51. 
tanaJis, Duttonia., 219. 

Ockleroiatus, 219-220. 
ktrsaUtii, Eitpehiinus, 34-35, 46, 123- 

126. 

Tea, Admma damaging seeds of, 120 ; 
Toxoptera coffeae attacking, 337. 
Uaemutopota, 27. 

Terniinalia catappa^ 394. 
te^seilata; Evipis^ 88. 
t€.<iio(^€a, Dichdacera, 186. 

Tephrosia vogelii, new Clialcids bred 
from Lecanium on, 238, 249. 
TetmMidms skanus^ 141, 
thalassim, Cidex, 171," 172, 174, 175, 
225,278,291,293. 

Iheaecola, Oeyhnia^ 337-339. 
Theobaldia Imgiareolak, 228. 
theohwmae, Toxoptera, 338, 339, 342. 
thomsoni, Stegomyiat 203, 210, 
f/n)rticiwws, Tahanus^ 397. 

Tktnhergia, Farlatoriu pergandei on, 
196. 

thy one f MtiUlla, 95. 

Thyndanthmx abmptns, parasite, of 
Glossina rnorsiimis, 33, 49, 77 and 
note. 

Ggripes, (hlex, 26, 27, 171, 393, 394. 

„ var. /asetts, Gvdex, 162-164, 
171, 174, 175. 
iiian^ Lae/nohoihmim, 401. 
iogoi, OchUrotaius (Finlaya), 211. 
Toma^riH flavilatera, 271, 272. 

,, flippy h 272. 

,, pubescent, 272. 

,, saccharinoy 271, 272. 

,, irisUsy attacking sugar-cane 

in Surinam, 271-272. 
torguenSy Ilaematopoiu, 157, 158. 
torridus, Arysoborus, 187. 


Toxoptera eoffmy 337, 339 342. 

,, iheobmmaey 338 : synonym 
of r. cojfeacy 339, 342. 
Toxorhynchiiei^ hrevipalpisym Zanzibar, 
396. 

„ ^mmisernors, synonym 

of T, regius, 202. 

,, minimus, 20^. 

„ regius y 202. 

,, su JndiJer, 202. 

Trachelomiris oleosuSy 381. 

Tri‘eltoomtrw.s ? gihhosuSy attacks rice in 
Colombia, .381. 

Trkhodecies climax, on goat in Brit- 
(iuiana, 188. 

,, piloms, on donkey in 

Brit, Guiana, 188. 

,, sphuerocephahim, on sheep 

in Brit. Guiana, 188. 
Irilmeaimy Ochlerotaius {Finhya), 211. 

„ Tabmus, 184, 186, 187. 

triloba, Aleuriks, 262. 
tringaria, Leptis, 88. 

Trinidad, new beca^iiaw from, 352. 
Trkosanihes cucumevinay Deeas attack- 
ing, 110, 119. 

,, dioicA, Fneus attacking, 

109. 

„ palmaia, J)ac us attack ing, 

110 . 

tvifasciay Tahanus, 187, 
triseriaia, Protomadeoya, 211. 

triseriatus, Ochlerotaius [Finhya), 201, 
211 . 

tristis, Ohrysops, 185. 

„ Tomaspis, 271-272. 
UitaeniorhynchuSy Culex, 224 225, 395. 
iuherculata, Igua/n<i, 183. 

tuhereulaius, Chaeiodacus, sp. n., 102, 
106-108, 121. 

„ HaemafojjinM, 188, 400. 
InmcatipenniSy Eunotus, sp. n., 252-257 . 
2’wpinawbis nigropunctatiis, Amhly- 
omma dissimile taken from, 183. 
Trypanosoma equimm, in Brit. Guiana 
185. 

„ nigeriense, 24. 

• „ viva», 25, 

Tyrannus melancJtoUcus, Colpoce- 
phaium maeulatum Sind Fhysqsiomum 
angulaiumiwm, 190. 
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Uganda, new Haematopofa from, 145, 
153-155 ; new var. of Chalcid from, 
313; new Coccids from, 344, 358, 
363, 364, 369, 371. 
ulmi, Lepidosaphes, 267-269. 
umhrosa, Badrocera, 101. 
umbrosuSy Anopheles, 171, 175, 273- 
275. 

uncus, Aedes, 221, 222, 223. 
uniannuhta, Neopecomyia, 219. 
miformiSy Culex, 225. 

,, Lophoceraiomyia, 226, 227. 

„ Mansonioides, 26, 27, 171- 

173, 224, 278, 396. 

unilineata, Stegomyia, 3, 162, 163, 171, 
172, 176. 

unilohiSy Aspidioitis, 53. 
univittaiuSy Culex, 171, 175, 395. 
Uranoiaenia alhoahdonimaUs, larvae, 

15, 17-18. 

„ annlUata, larvae, 7, 15-17. 
halfouriy 17, 18, 171, 172, 
177. 

„ connali, 171, 177. 

,, malay i, SYiionym oi Ami- 

gereSy 207. 

„ mashonaensisy 171, 172, 

177. 

„ mayeri, 171, 177. 

„ larva described, 

15, note. 

vagans, Ochlerotatus, 219. 
vanahilis, LipeuruSy 189. 
variatuSy Tahanus tueniola var., 397. 
variegata, Bemhidula, 185. 

„ Stegomyia, 209. 
variegatum, Amhlyomma, 28, 401. 
variegaius, Culex, 209. 
varietas, Aedes, 221, 222. 
varius, Nirmus, 401. 
untralis, Aedes {Armigeres), 205. 
venusiipes, Aedomyia, 229, 
versicolor, Ohaelodacus Jerrugincns, 102, 
105, 113, 121. 
vertehratus, I)acus, 101. 
vespoides, Monacrostichus, 114. 


vexans, Culex, 218. 

,, Uaematopota, 151, 152. 

„ OehUrotatuSy 215, 218-219. 

„ Ochlerotatus vexans YdiT., 2\^. 

Villa lloydi, parasite of Gloss ina 
raorsitans, 76-77. 

Vinsonia per sonata, new Chalcid bred 
from, 252. 

virgatus, Pseudococcus, 51. 
rAride, Lecanium,, 1.37-144, 357-359. 

,, var. africanum, Lecanium, 357, 
359. 

viridicepSy Anasiuius, 75. 
virilis, Aedes, 221, 222. 
vishnuiy Culex, 225. 

Vitis, 109. 

rAttata, Haematopoia, 27. 

„ Stegomyia, 210, 393, 394. 
viUatus, Culex, 210. 
vituli, Liognathus, 400. 
rimjc, Trypanosoma, 25. 
voelt^kowi, Pteropus, 400. 

Vorticella, infesting mosquito larvae 
in captivity, 393. 
vuilleli, Ceroplastes, 242. 
uardiy Lecanium, sp. n., 353-354. 

Water litelon, Bacus attacking, 101. 
u'cllniani, Ochlerotatus [Finlaya], 211. 
Uihitmorei, Culex, 225. 

Wyeomyia grenadensis, 262. 

,, pertinenSy iu Grenada, 262. 

Xenopsylla cheopis, common on rats sn 
Zanzibar, 400. 

yeYhtryi, Aedes, sp. n., 221, 222. 

Zanzibar, new Culicids from, 214 ; 
Ochlerotatus fryeri from, 218 ; Culex 
tritaeniorhyncJius from, 224 ; new 
Lecanium from, 357 ; insects in- 
jurious to man and stock in, 391-401. 

zonata, Bacirocera, 107. 

zonaiipes, Culex, 209. 

zonMus, Chaetodacus, 102, 105-108, 121. 
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Abrahams, A. A., 180. 

Aders, Dr. W. M., 97, 199, 214, 218, 
224, 309, 357, 391-401, 403. 
Alexander, Dr, J. B., 293. 

AUan, Dr. W., 309. 

Anderson, T, J., 221, 348, 356, 362, 
363, 380. 

Andrews, Dr. C. W., 20ft. 

Andrews, E. A., 403. 

Annan dale, Dr. Nelson, 101, 

Arbuckle, Dr. H. E., 158, 219. 
Armitage, Capt. C, H., 309, 403. 
Ashmead, W. H., 234. 

Ashworth, Dr. ,T. H., 403. 

Austen, E. E., 150, 154, 265, 

Bacot, A. W., 210, 220. 

Baker, Prof, C. E., 114, 115 
Balfour, Dr. Andrew, 259. 

Ballard, E., 97, 101 
Bayley, S, H., 180. 

Baylis, H. A„ 181. 

Beeson, C. E. C., 97, 199. 

Beiinger, Dr. F. J. A., 152 
Berlese, Prof. Antonio, 101. 

Bezzi, Prof. M., 99-121. 

Bodkin, a. E., 97. 179-190, 199, 272, 
309, 350, 355, 362,. 366, 370, 371 .373, 
403. 

Bolt, Dr. R. A., 192. 

Bouche, 360. 

Bovell, J. R., 403. 

Brauns, Dr, H., 403, 

Brittin, G., 51, 52. 

Brunetti, E., 112. 

Buckton, 337, 338, 341 
Bugnion, Prof. E., 99 KM, 120 
Burgess, Dr A. S., 97. 

BurkUl, 1. IL, 144, 309. 

Bury, Dr. R., 218. 

Biisse, 341. 


Cameron, A. E., 87-92, 135 ‘ 

Cant, A., 145. 

Carpenter, Dr. G. D. H., 97, 344, 403. 
Celli, A., 279, 295. 

Champion, G. C., 198, 381. 

Charmoy, d’Emmerez de (see de Char- 
moy). 

Christophers, Dr. S. R., 201. 

Christy, Dr. C., 154. 

Chubb, E. C., 97, 309, 403. 

Cleare, Laurence D., 179-190. 

Cockerell, Prof. T. D. A., 51, 59, 355. 
Connal, Mrs. A., 27, 97, 309. 

Costa, A., 317 
Cotes, E. C., 337. 

Dalziel, Dr. J. M., 164, 167. 

Davey, Dr J. B., 148, 157, 

•Dawe, M. T., 97, 199, 309, 381, 382, 
403. 

dc Charmoy, d^E., 97, 137, 199, 309, 
373, 375, 378, 379. 

Director, Geneeskundig Laboratorium, 
97, 403. 

Director of the Imperial Institute, 309. 
Director, S. African Museum, 199. 
Distant, W. L„ 381-382. 

Doleschall, 202, 209. 

DoUman, H., 67, 73. 

Dupont, P. R., 97, 193, 196, 199, 309, 
403. 

Durham, Dr,, 206, 207. 

Dyar, Harrison G., 201, 202, 218, 228. 

Easterhrook, E D., 403. 

Edwards. F. W., 1, 5, 7, 1M3, 15, 18, 
201-229, 260, 273^. 

Eldred, Dr. A. G„ 2U. 

Eminsoii, R. A. F... 67, 73, 75 
Everett, Governor, 383. 
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Farquharson, C. 0.> 309. 

Fea. L., 119. 

Femald, 363. 

Ficalbi, 218. 

Piske, W. F., 383-389. 

Fletcher, T. B., 99, 101, 104-107, 109- 
111, 119, 309. 

Feed, Miss R., 275. 

Foy, Dt.,H. a., 22. 

Francis, A. C., 26, 83. 

Frauenfeld, 224. 

Freeman, W. A., 362. 

Freitas, M. A. de, 180, 182. 

French, G., 199. 


Gahan, A. B., 243. 

Gahan, Dr. C. J., 257.' 

Galli- Valerio, 212. 

Gardner, 114. 

Gibbons, Statf-Sergeant, 40. 

Girault, A. A., 234, 320. 

Gough, Dr, L. H., 97, 218. 

Gowdey, C, C., 97, 154, 199, 309, 313, 
341, 358, 363, 364, 369, 371, 373. 

Governor of Jamaica, 199. 

Graham, Dr. W. M., 7, note, 9, 161, 219. 
Gravely, F. H., 101. 

Green, E. E., 51-65, 99, 104, 105, 110, 
144, 193-196, 227, 316, 337, 338, 341, 
355, 375. 

Guppy, P. L., 199. 

Hacker, H. P., 273-275. 

Holiday, 316. 

Hamilton, Dr. H. P., 225. 
Hargreaves, E., 67, 97. 

Harris, Dr. Thad. Wm., 383-389. 
Harris, W., 199. 

Hearsey, Dr. H., 31. 

Heim, 341. 

Hendel, Prof. F., 99, 101 and note, 120. 
Hewitt, J., 204. 

Hickson, Prof. S. J., 92. 

HiH, J. F., 53, 98, 199, 309, 403. 
Hines, E. V., 265* 

Horvath, Dr., 381. 


Howard, Dr. L. 0., 201, 218, 228, 234. 
320. 

Howlett, F. M., 210, 214. 

Hutchins, E., 98, 154. 

Hutchinson, Commander H., 98. 

Imms, Dr. A. D., 92, 99, 105, 109, 110, 
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